~ wild “flight” on 75-knot 


_ Skylab experiments 


fo 


JUNE 1974 60 CENTS Stored heat powers 
new pollution-free 
STIRLING-CYCLE j 

AUTO ENGINE H 

(saves fuel, too) 


rHe WNhalsNew macazine 


What we’ve learned from 


By WERNHER von BRAUN a 


How to tune your car a. 2 
to get more 
miles per galion 


Low-cost Ecology House 
saves energy 
and the environment 


Come along for a 


surface-effect ship 


\ T 
ALL \\\ 


EAL GN ae | BELAIR 


“Start fresh with Belair | 


Just the right touch of menthol. 


| . 

| A 

i 3 / Filter Longe 
/ eer Kings Á 

| Ki NTHOL |/ Lom MENTHOL | 


Å LIGHT 


Eat out in style with this propane camp stove 
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“Did I pick 
Allstate life insurance 
for its low price? 
Nope. 
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own-to-earth 


attitude? æ 


Heres why we call Allstate, 
“The Young Man's Life Insurance.” 


Policies are priced for the Young Man. 

We have many life insurance plans. Here’s 
‘how little you pay for our 10-year level term 
insurance—if you’re 25, for example. 

And this is just one of our many plans. _ 


$10,000... . .$4.70 a month 
$15,000..... $6.10 a month 
$20,000..... $7.40 a month 


You get facts—not “hard sell.” 

No pressure. You get advice—not a sales 
talk. We've simplified the language 

of your policy, too., 

You don’t need an appointment— 

or a necktie. 

Come as you are to the Allstate 
booth—maybe Saturday, while you’re - 
shopping at Sears. Or simply phone , om 
the booth, or your nearest < 
Allstate office. 
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New Stirling-cycle zero-pollution car runs on stored heat watch 
this development—it’s quiet as an electric, with better range and go. 
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By Wernher von Braun Our $214-billion space station richly paid its way in 
Surprise discoveries. 
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Editor takes us for a test ride aboard the SES-100B out in the Gulf. 
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For the name of your nearest Austin Marina Dealer. 
dial (800) 447-4700. In Illinois. (800) 322-4400. Toll free 


“Manufacturer's suggested retail price P.O.E. Does not include 
inland transportation. local taxes and preparation 
charges. Automatic transmission available except in California 
British Leyland Motors Inc., Leonia, New Jersey 07605 
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...a new latex stain; tough enough TO CHANGE YOUR ADDRESS 
to fight fading and blistering. 2 yrs. $11, or 3 yrs. $16, mail this form 


to: Robert Harlan, POPULAR SCIENCE, 


Lasts about twice as long as oil stain! P.O. Box 2871, Boulder, Colo. 80302. 


i Here’s a latex stain that accents the rustic 
i charm of shingles, shakes, siding, fencing, 
paneling, anything wood. Yet stands tall and 
tough against nature’s worst outburst. (Retains 
R: true color, resists weathering years longer than 

oil stains.) Woodsman gives you hefty ip on 
the painting too. Makes it latex-easy, with 30 
minute drying and soap and water cleanup. Put 
Woodsman to work around your home soon—a 
great value, in a wide range of forest hues, 
exclusively at your participating 
True Value Hardware Store. 
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Now, more than ever, you need an 
efficient, quiet central air conditioner. 


Now, more than ever, you need GE. 


Efficiency Rating | Sound Rating 
9.8 18 


In these days of power shortages, it’s essential Your General Electric dealer can help you 
that your central air conditioner be efficient. make a choice. He's in the Yellow Pages under 
And, of course, it has always been desirable that “Air Conditioning Equipment and Systems’ 


it perform quietly. 

General Electric's Executive air conditioner is 
designed to do both. It is our most efficient unit 
and quietest outside of all our residential con- 
densing units. 

In addition we offer a Deluxe and Standard 
line, each an excellent performer in its own 
price range. 


The chart you see here shows the Energy Effi- [_ S 
ciency Ratio and Sound Rating Number of each EXECUTIVE STANDARD 
unit. EER is a measure of energy output per unit Model M Model 

EER &Coil SRN EER EER &Coil SRN 


of electricity used. The higher the EER number, 
the more efficient the unit. 


9.3 Asa 17 8.1 BeAr 18 7.1 BBR 19 


SRN is a measure of the outside sound level 9.3 wast 18 86 18 7.3 RRR 19 
of the unit while it is operating. The lower the 9.8 Asn 18 8.1 Mok 18 7.2 BBR 19 
SRN, the quieter the condensing unit. 8.0 WSR 18 7.2 W4 20 

All models have General Electric's exclusive 8.0 se 19 7.2 RRB 20 
Climatuff™ compressor and Spine Fin™ coils. 8.0 HSR 19 
Moreover, each is eligible for our General See ee 


Electric Central Air Conditioner National alone (type RCU-A-C) listed in the January 1974 Air Conditioning & Reith Son 
era- 


Service Contract Plan tion Institute Directory. 
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Now you can have a 2-door pickup that seats a family of six! Ford's new SuperCab makes a big differ- 
ence in Capacity—for people or things - The rear cab floor measures 5% ft. wide and over 2 ft. front to 
back. Protected, lockable space behind the front seat totals 44 cu. ft. + SuperCab gives you a choice of 
rear seats. Pick Ford's exclusive full-width foam seat that folds flat for cargo. areal 
‘Or Ford jump seats with foam-padded cushions and f FT| 
backs. The two facing seats fold out of the way for cargo ‘ Pe Ol 2 
* SuperCab pickups come with 6% or 8-ft. box. Front disc 
brakes. Tailored carlike interiors. Famous Twin-l-Beam 
front suspension. Try Ford's new SuperCab pickup now. 
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H 139 or 155” wb, ——+| 


Two feet more family room. 


3 ways you can use | 
Ford’s extra room. | 


2AA : aa | 
Foam- -padded rear seat (optional) folds flat 
like a station wagon's to make load floor. 


wil k Fi me è Mitesh» seh 
Jump seats (optional) have a foam-padded 
cushion and back, fold out of way for cargo. 
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4: Cu. it. cargo space is easy to reach 
m either side of split-back front seat. 
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New 2-door SuperCab adds 44 cu. ft. of extra space. 
Objects as long as 5¥2 ft. and over 2 ft. wide can fit 
behind front seat + GVW's up to 9,300 Ibs. provide for 
heavy loads like slide-in campers * Double-walled 
quarter panels toughen cab construction, protect outer 
skin • Fuel tank and optional auxiliary tank are both 
located outside the cab, between the frame rails ° 
Large rear side windows are standard; flip-open 
feature optional * Low, flat cab floor permits easy 
entry ° Choice of economical Six or three V-8's. 
See the quiet SuperCab at your Ford Dealer's. 


‘ Works like a truck. 
Rides like a car. 
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Only Winchester- 
Western insists 
on making its 
own brass for 


cartridge cases. 


The quality performer 
handloaders prefer. 


From Winchester-Western’s own brass 
mill. Formulated by our own experienced 
metallurgists. Cartridge cases of custom- 
blended alloys in 41 calibers for rifles, 
pistols and revolvers. Start-to-finish con- 
trol brings you a better-built brass car- 
tridge that users recognize. A uniquely 
smooth, durable case everytime for exact 
chambering, flawless ejection, and maxi- 
mum reloadability. Perfectly tailored 
and superbly engineered to Winchester- 
Western’s total system of matched 
components. 
WINCHESTER: Meals, 275 Winchester 
\venue, New Haven, Connecticut 06504. 
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OPULAR SCIENCE 


PS readers talk back 


Announcing: 
the new, liberated PS 


As a woman who enjoys reading 
your magazine, one of your prac- 
tices bothers me. In many articles, 
women are pictured in bikinis, sit- 
ting or standing passively, while 
the men are shown fully clad, active- 
ly using the products. This implies 
to me that you consider POPULAR 
SCIENCE to be a man’s magazine. 
While this may have been the case 
in the past, today women are be- 
coming less ashamed of their intel- 
lects and are participating actively 
in the sciences and other traditional- 
ly male-oriented fields. 

Do you believe that you sell more 
magazines by including pictures of 
women who fit the old stereotype— 
being worthwhile simply because 
they can sit around and look pretty? 
I would suggest that by considering 
that both men and women are read- 
ing POPULAR SCIENCE, and by orient- 
ing your articles toward all people 
you may find you sell more maga- 
zines. 

One suggestion for where to begin 
with this new policy: In Wordless 
Workshop, how about sometimes 
having the wife think of a solution 


to some problem, and let her build 
the resulting invention while her 
husband stands around doing noth- 
ing but looking pleased when the 
project is completed! Things like 
that do happen in real life. 

DIANE LEVIN, Boulder, Colo. 


Ouch! That hurts. After consid- 
ering all the excuses we could offer 
in our defense, they seem too lame 
to mention. We welcome all readers 
interested in what’s new in science 
and technology and will try harder 
to make all of you feel welcome. Con- 
ributors, manufacturers, ad agen- 
cies, public relations people, and edi- 
tors, please take note. 


On the U.S.-version Citroén 

I liked the test report on the 
Citroën SM [PS, Dec. 73]. Your 
evaluations brought to light the long- 
standing merits of Citroén’s engin- 


eering and design philosophy. But 
why didn’t you show the glass-en- 
closed steered quartz-iodine head- 
lights that are standard on all SM’s 
other than U.S. models? And why 
did you omit to tell your readers 
that the non-U.S. version comes with 
Bosch electronic fuel injection as 
standard, giving higher top speed, 
better fuel economy, and a cleaner- 
burning engine? 
GEORGE R. HALLAGAN, APO, 
INSYS Nes 


We test for the U.S. market, and 
must use test vehicles that meet 
U.S. federal safety and emission- 
control standards. The fuel-injected 
SM engine has not passed EPA re- 
quirements, and the DoT specifies 
non-sleered sealed-beam headlights. 
The systems that are not legal here 
are in fact superior, as you say, 
but that’s not a matter for argument 
in a test report. We recommended 
Citroén’s steered headlights when 
they were new [PS, Aug. ’69], and 
covered electronic fuel injection 
when it was still experimental [PS, 
Jan. 68]. 


Gas mileage claims: 
just more hot air 


Those exaggerated gas-mileage 
claims now insulting our intelligence 
in just about all new-car advertising 
are laughable and wishful thinking 
at best. No one doing ordinary ev- 
eryday driving approaches those 
mythical miles-per-gallon figures de- 
rived from supposedly independent, 
accurate tests, which I suspect were 
performed on specially-tuned cars 
going downhill with a strong tail 
wind. 

KEN GREENBERG, Skokie, Ill. 


Yes, we agree; in fact the car 
makers admit themselves that their 
tests are made under special condi- 
tions, and that the average driver 
may not be able to do as well driving 
a similar car. It seems senseless to 
us to mention these mileage figures 
at all. The only mpg tests worth 
talking about are those that take all 
the variables into consideration 
when computing mileage. The car 
makers would do well to imitate 
Norbye/Dunne’s mpg tests—and for- 
get all the hogwash. 


Their mileage is good, 
but not that good 


With the current energy crisis, I 
am interested in obtaining the max- 
imum miles per gallon of gasoline. 
I notice a definite increase in Mpg 
by slowing down from 60 to 45 mph, 
but will mpg increase when mph is 

Continued 
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more punch 
without 
more paunch. 


Five more horses than last year’s 
loop-charged 65 hp but not more 
size. We did it by making the combus- 
tion chamber even more efficient than 
before. Improved the carburetion, too. 

Our new 70 hp loop-charger makes 
fuel work harder and last longer. 
Does it with precisely positioned in- 
take and exhaust poris. A Johnson 
design that brings in the new fuel 
mixture while pushing out the exhaust 


in one continuous power loop. 


Does it with exhaust tuning that 
uses the energy of sound waves to 
pull more exhaust gases out of each 
cylinder. To pack in more of the new 
fuel mixture. Giving you more power 
without using more gas. 

With pressure-back piston rings 
that reduce friction, engine wear and 

h™ 


capacitor dischars 
smooth 
full throttle. Fi 


gas saving 
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See our new loop-charged 70 hp 
at your Johnson dealer. And see our 
other outboards, 2 to 135 hp—plus 
a new electric auxiliary motor made 
for maneuvering. Or write for free 
catalog. Johnson Outboards, Div 
Outboard Marine Corp., 
} rse Drive, Waukegan, 
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PS readers talk back 
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[Continued] 


decreased beyond a certain point? 
For instance, if I slowed down to 
35 mph, would my mpg increase? 
And, how does rear-end gear ratio 
affect the speed at which optimum 
mpg is obtained? 

Also, I notice in the Norbye/ 
Dunne comparison tests [PS, Mar. 
*74) that the Fiat 124, Opel 1900, 
Renault 1200, and the Toyota Corol- 
la get better gas mileage at 60 than 
at 45 mph. How do you explain 
this? 

Gary S. MELVIN, Magnolia, Del. 


Every car has a best speed for 
best mileage: generally between 37 
and 47 mph. The only way to find 
out what’s right for your car is to 
experiment. For complete informa- 
tion on axle ratios see “How to Pick 
the Right Axle Ratio for Your Car” 
[PS, Dec. ’69]. And last, we must 
confess that we goofed on those 
mileage figures: They’re reversed. 

y Correct figures are: at 45 mph, the 
Fiat got 32.2 mpg, Opel, 27.7, Re- 
nault, 28.4, and Toyota, 29.9. At 60 
mph, the Fiat got 25.3 mpg, Opel 
21.8, Renault 21.9, and Toyota, 22.4. 


Another way to stay dry 


Your article relative to alarms 
for basement flooding [PS, Apr. ’74] 
was very interesting, pertinent, and 
should, if the suggestions are fol- 
lowed, save a great many people 
expense and inconvenience by de- 
tecting water in their basements at 
an early stage. 

However, I am amazed that the 
author has ignored the simplest 
and most inexpensive sensor of all. 


PIECE OF WOOD, 
SUSPENDE 


NAILS OR SCREWS 


(SPACED AS 
CLOSELY AS 
POSSIBLE) 
BO Wits ntti 
"2" Bo. 4. BASEMENT FLOOR "> * 


I include a sketch, with the obser- 
vation that virtually all water, 
either ground or subsurface, con- 
tains enough impurities to make it 
a reasonably good conductor of 
electricity, sufficient at least to con- 
duct an electric current between the 
two contacts. 

Donatp P. SMITH JR., Denver, Colo. 


A different way to pedal 


With reference to “A Bike You 
Pedal Up and Down” [PS, Jan.]: 
One thing any racer or experienced 
cyclist can tell you is that there are 
no dead spots in the cranking of a 
bike. With cleated cycling shoes, 
there is constant torque 360° of the 
crank. Second, the position on the 
Harris bike is very inefficient. After 
an hour or so of riding, your back 


would become too sore to continue. 
And you have the added wind resis- 
tance of such an upright position. 
Other than these points, he might 
be onto something. 

CHARLES PAUL, Bristol, Ind. 


Would you believe a fuelometer? 


The time has come to add one more 
dial to the automobile dashboard: 
that of a “fuelometer.” Since the 
odometer and flowmeter already ex- 
ist, it would seem to be possible to 
combine the two in a meter that 
would tell the driver what miles per 
gallon he is getting at any speed. 
Such a meter may eventually become 
the gauge to drive by rather than the 
speedometer. 

CAMERON Fair, Riverdale, Md. 


An easier way to a dulcimer 


Your dulcimer project [PS, Dec. 
*73] appears to be quite interesting. 
If only some kit manufacturer will 
come up with a reasonably priced 
complete kit with most cutting and 
carving done, we Sunday-afternoon 
hobbyists could make up a nice dul- 
cimer and enjoy some strumming— 
an easier way. 

A. M. WUNDERLICH, 
St. Petersburg, Fla. 


You’re in luck! A dulcimer kit is 
available from Constantine, 2050 
Eastchester Rd., Bronx, N. Y. 10461, 
priced at $35. 


On front-wheel drive... 


With regard to Smokey’s recent 
analysis of front- versus rear-wheel 
drive: 

I think he'll admit that the first 
across-the-board advantage is to have 
the weight concentration of the en- 
gine on the traction wheels. The sec- 
ond advantage is to have those same 
wheels also control the direction of 
the car. 

As for his prejudice, I will buy 
American cars again when they of- 
fer me something between basic 
transportation and a gas guzzler— 
until then I'll be more than happy 
to keep my Audi. 

FreD Mayer, Endwell, N.Y. 


No roofs at Alcoa 


In the April issue of PS, you listed 
Alcoa among suppliers of roofing ma- 
terials [‘‘Colorful New Roofing’’]. 
Alcoa does not make or market any 
type of roofing product. 

Harry CHODER, Adv. Mgr., Alcoa 

Bldg. Prods., Pittsburgh, Pa. 


Want to get something off your chest? 
Write “Readers Talk Back,” 
Popular Science, 380 Madison Av&., 
New York, N.Y. 10017 


Introducing 
Voyager. 


For some, there’s the station 


wagon. For some, the common van. 


And now, for others, there’s something 
more, The Voyager. 
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For openers, Voyager holds any- 
thing a standard-size station wagon can 
hold and a whole lot more, like half a 
neighborhood on its way to school. 

There’s an optional seating arrange- 
ment for 15 people. The most the 
competition from Ford and Chevrolet 
can seat is 12. 

There’s more. Every Voyager is 
built to last with Chrysler Corporation 
engineering features. Such as an Elec- 
tronic Ignition System that means more 
miles between ignition tune-ups than 
conventional systems. 


ee a acter nee OD eee 


The Voyager has a tighter turning 
diameter and a bigger fuel tank than 
Ford or Chevrolet. 

It handles as easily as a full-size 
station wagon. 

It comes with power front disc 


brakes. And much more. 


The new Plymouth 
Voyager. It gives you 
CHRYSLER 


more to look into. 
Now at your Plymouth 
Dealer’s. 


Extra care in engineerin 
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-.. It makes q difference 


_ The new Plymouth wagon. 
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Electronic blackboard transmits writing over phone lines 


A new, experimental 


system devised by Bell Labs may make an old 


teaching tool more alluring. Called an electronic blackboard,:it uses ordinary 
(and low-cost) telephone lines to send writing that is chalked on a pressure- 
sensitive surface to any remote point for TV-screen display. The audio 


portion of a lecture or other presentation can, 


if needed, be sent via a 


second phone line, using a portable conference phone available commercially. 
The system is being tried out at the University of Illinois. 


TV by candlelight 


A new entry in the mini-TV-cam- 
era derby has been announced by 
the General Electric Research and 
Development Center, which claims 
it is the most sensitive solid-state 
TV camera yet. As you can see 
from the appearance of the girl’s 
face on the TV monitor in the pho- 
to, the camera generates a remark- 
ably clear and crisp image even 


when the light source is very dim, 
as in this “one candlepower” shot. 

The camera (mounted on the 
tripod) was developed by GE en- 
gineers Gerald J. Michon (left) and 
Hubert K. Burke. Weighing less 
than a pound and roughly the size 
of a man’s wallet, it uses a charge- 
injection solid-state imager—a light- 
sensing, quarter-inch-square metal- 
oxide semiconductor chip covered 
with 10,000 pairs of miniature capa- 
citors. The chip converts a visual 
image into an electronic video sig- 
nal—the same function as that of the 
much larger tube in conventional TV 
cameras. Apart from specialized mil- 
itary and security uses, GE thinks 
the tiny camera may eventually wind 
up in the home as part of an instant- 
replay home movie system. 


Watch those winds! 

As cities become more densely 
packed with higher and higher build- 
ing 8, unexpected problems develop 


—wind probl ems. It’s no longer 
enough to make sure a tall build- 
ing won’t topple over in a hurri- 


cane; now architect s and engineers 
must worry about weird wind pat- 
terns that ee ate trouble right down 


i s cience newsfront 


By ARTHUR FISHER / Group Editor, Science and Engineering 


to ground level. For the new, high- 
er buildings deflect downward the 
speedier winds encountered aloft. 
The result can be whole arrays of 
windows plucked out, freak cur- 
rents that bowl over pedestrians in 
open plazas, even ground-level doors 
that won’t open. 

That’s why more and more build- 
ing planners are resorting to the 
kind of test pictured here. What you 
see is a half-mile of downtown 
Seattle, including a planned 512- 
foot office tower (Commerce House) 
inside a special wind tunnel simu- 
lating the earth’s turbulent atmo- 
sphere. The tunnel is at Calspan 
Corporation in Buffalo, N.Y. Ro- 
tating the 88-inch turntable on which 
the “city” is mounted enables engi- 
neers to subject the city to wind 
flows from 36 directions. More than 
20,000 pressure measurements will 
indicate wind velocities and pres- 
sures on the real building’s walls and 
in pedestrian walkways. The white 
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blocks in the 
“roughness elements” 
the turbulence present in the lower 
atmosphere. 
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Wetter wiper 


A Swedish firm, BiBiCe of Hud- 
dinge, has marketed a new wind- 
shield wiper system that promises 
to wipe out some of the annoyances 
that most motorists experience. 
There are a water channels 
built into the blade, four on each 
side. When the driver presses the 
“wash” button, water gushes through 
the four channels on the leading 
edge of the blade as it crosses the 
windshield; the channels on the 
other side remain closed. gE 
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The drill for the man who knows what he's doing. 


3/8’ Heavy duty drill 
Variable speeds 
Ball bearings at key stress points 
1⁄3 H.P Reversible 
Double insulated 
Sears one year unconditional guarantee 


{ ; | fess. | {or ee Sat eee a EEEN ret a S = » \ 
(Guaranteed unconditionally ror one year or return tor tree replacement.) 


The Craftsman Type 1 Drill #1145 along with accessories, is available af Sears, Roebuck and Co. stores and in the catalog 
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By RAY HILL 


Easy way to install grease fittings 
When installing grease fittings on some cars, the fit- 
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Taking care of your car 
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About air conditioners and idle speed 


Does your car idle too fast when the air conditioning 


ting must be tapped to get it started. The small size 
of the fitting makes this difficult, and there’s some dan- 
ger of damaging the fitting if you strike the nipple di- 
rectly. One way to solve the problem is to drill a small 
hole in the center of a 14"-by-3” bolt and tap on the 


is off, or too slow when the air conditioning is on? If 
so, chances are that the idle has not been properly ad- 
justed. Manufacturers’ instructions for setting the idle 
on air-conditioned cars varies, even for the same make 
of car. Some require the air conditioning to be on, some 


Revamping old pliers 


bolt, instead, as shown here. 


From removing cotter pins to 
loosening nuts, pliers are one of the 
most versatile tools a car owner can 
put in his tool kit. Dull-jawed pliers 
lose their versatility and can be dan- 
gerous. A slip may result in skinned 
knuckles, or worse. If your pliers 
have lost their grip because the jaws 
are worn, you can quickly restore 
their strength by placing the pliers 
in a vise, and with a triangular file, 
clean and resharpen the jaws. 


off. Don’t guess. Check the specs for your own car. 


Transmission won't shift 


The beauty of an automatic trans- 
mission is, of course, the fact that 
you can put it in drive and forget 
about it—most of the time. But if it 
suddenly becomes stubborn and re- 
fuses to shift out of low gear, all the 
beauty disappears, fast. If this ever 
happens to your car, check the 
vacuum line going to the transmis- 
sion. Chances are you'll find a break 
or crack in it. A new piece of vac- 
uum tubing will restore the shift. 


Engine won't start 


If your starter will crank the en- 
gine but it won't fire, suspect the 
ignition ballast bypass circuit, It 
must supply full battery voltage to 
the coil during cranking. To check 
it, connect the positive lead of a 
voltmeter to the ignition side of the 
coil, and ground the negative lead. 
Then crank the engine. If the volt- 
meter doesn’t read nine yolis or 
more, the ballast bypass circuit 15 
faulty. Check all the connections. 


eee = 


pay you $25 for each one we use. It isn’t necessary to send 


If you have a helpful car tip, send it to Car Care, Popular s 
photographs. Sorry, but no tips can be returned. 


Science, 380 Madison Ave., New York, N.Y. 10017. We'll 
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Whatever you drive, 


„+ 


RI Nae 


Firestone steel radials 
can help you save gas. 


If you’ve seen our television commercials, 
you know the story. 

When we matched our 40,000 mile 
Steel Radial 500™ against our own orig- 
inal equipment belted bias tire, 
the Steel Radial 500 proved” it 4 
could deliver up to 30 extra 
miles of highway driving 
from a tankful of gas. 

When we matched our 
Transteel Radial” truck tire 
against our own bias ply 
truck tire (on a huge truck 
like the one above) the 
Transteel ae as 
Radial 


proved* it could reduce the amount of 
fuel needed up to 6% at highway speeds. 

When you decide to put our Steel 
Radial 500 on your car, you'll not only 


_ put extra miles into every tankful of gas 


you buy, you'll put on a tire that 
gives you a smooth ride, quick pos- 
itive handling, steel belted strength, 
and up to four years of average 
driving. 

So whatever you drive, if you’re 
enn worried about getting 
more miles per gallon, 

a$. Firestone has the steel 
| radial tires that can give 
them to you. 


*Test results available at most Fires 
z ~ i “stone 
Dealers and Stores. , 


Steel Radial 500 • The Gas Saver 
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4 By JIM DUNNE/PS Detroit Editor 


GM's Fisher-body alphabet soup gets new ingredients 


General Motors is preparing three entirely new cars: the J-body, the K- 
body, and the T-body models. You’ll see the K-body car first—it will be a 
small Cadillac built on a 114-inch wheelbase, with production due to start 
next February. It will be powered by a smaller version of the Cadillac V8, 
and will have conventional drive with a rear axle despite the fact that the 
first two prototypes were built with front-wheel drive. The J-body models 
will be a new family of compacts, filling the gap between the Vega and the 
Nova in size and price. The J-body cars will be offered with four-cyl., 
six-cyl., and V8 engines. Chassis engineering is conventional, with front en- 
gine and rear drive. Pontiac, Buick, and Oldsmobile will get their own ver- 
sions of the J-body car. The T-body is a minicar, smaller than the Vega, and 
based on the Chevette now produced in Brazil. It will be powered by a new 
1.4-liter (85.4 cu.in.) SOHC engine, front-mounted, driving a rear axle. Both 
the T-body and J-body cars are scheduled for production as 1977 models. 


Grass shields? 


You’ve heard about skid plates. 
They protect the oil pan from dam- 
age when driving on rough roads. 
But I'll bet you haven’t heard about 
grass shields. They will make sure 
that nothing under the new catalytic 
converter on the 1975 automobiles 
will catch fire. Most of the auto- 
makers are planning to install them. 
Grass shields or fireplates fit under 
a catalytic converter just like skid 
plates. Intense heat is created un- 
der the car by a converter. Can 
you imagine driving your car onto 
a field and having the grasses ig- 
nite? The automakers can. That's 
why they have to make sure that 
the catalytic converters are well 
insulated. 

Changes will be made inside the 
car, too. Heavier insulation in the 
floor pan under the carpet of the 
rear-seat area will keep the heat 
of the converter from turning the 
car’s interior into an oven. 


Longer life for spark plugs 


On ’75 cars your plugs will last 
longer. Chrysler and General Mo- 
tors will call for longer intervals 
between spark-plug changes on most 
of their new cars. GM says its 
electronic-ignition system will re- 
sult in reduced maintenance for 
the ignition system and “longer life 
for spark plugs.” Chrysler is much 
more optimistic about plug life: 
All 440-cu.-in. V8 engines will be 
equipped with new-type spark plugs 
that are guaranteed for 50,000 
miles when run with unleaded gas. 

The new plugs have a platinum 
center electrode with a chrome- 
plated surface. This helps to main- 
tain the correct spark-plug gap over 
a long period of time by keeping 
pemnion of the metal to a minimum. 
oo changes have been made in 
of as ug to allow better circulation 

mng gases and prevent the 
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formation of deposits that could 
shield the spark from the fuel. Ex- 
pect this type of plug to find wider 
use in electronic-ignition systems in 
future years. 


Putting on more pounds 


As hard as Detroit is fighting 
to cut the weight of the new cars, 
the 1975 models are expected to be 
heavier, not lighter. Major culprit 
is the catalytic converter. GM of- 
ficials say that the converter and 
its related components will add 
about 60 pounds. This total includes 
the converter, shielding parts, air 
pump, valves, insulation, and tub- 
ing. Just about every one of the 
new cars will have a converter in 
1975, so the increases will be pretty 
much across the board. Only pos- 
sible exception are smaller engines 
like the fours or sixes that can 
meet emission rules without the 
heavy converters. 

But the converter picture has a 
bright side, too. Because all emis- 
sions are cleaned up in the con- 
verter, most of the other controls 
on the engine—those that rob it of 
power and efficiency—have been 
dropped. That means fuel economy 
will “improve significantly,” accord- 
ing to GM, as much as 15 to 20 
percent say some reports. 


Cancellations and new offerings 


At least four current nameplates 
will be missing from the 1975 model 
lineup. But five brand-new ones will 
enter the market in the coming 
months. Chrysler has announced 
that its sporty Barracuda and Chal- 
lenger compacts will no longer be 
produced after this year. The same 
is true for AMC’s Javelin and Am- 
bassador, though the official an- 
nouncement is expected later. 

Entering the market for the first 
time are Ford’s Granada and Mon- 


arch, Chryslers Cordoba, Chevro- 
let’s new small sporty car [PS, Apr. 
’74], and American Motors’ Pacer. 
The Cordoba and its sister model, 
the Dodge Charger SE, are per- 
sonal luxury cars that will compete 
in the Grand Prix/Thunderbird 
segment of the market. Each of the 
other cars is a compact or smaller 
style, the first wave of an expected 
glut of small models from U.S. auto- 
makers. 


More fuel-shortage fallout 


Alternate-engine development has 
all but come to a standstill as a re- 
sult of the fuel crunch. Wankel, 
turbine, stratified charge, electric, 
steam, have all been put on second 
priority, while the automakers at- 
tempt to get small piston engines 
into production. It makes sense. De- 
troit knows piston engines. Auto- 
makers can plan new engine lines, 
or convert present lines, with a 
minimum of delay. All the tech- 
nology for setting up assembly lines 
for a piston engine has been re- 
fined to a point where lead time is 
a minimum. 

If Ford wants to build an addi- 
tional line for four-cylinder engines, 
it merely orders a duplicate of the 
previous order. With alternate en- 
gines, the process would be excruci- 
atingly slow. Detroit needs economi- 
cal engines now. Meanwhile, the 
progress on the Wankel and strati- 
fied engine is going ahead—but at 
a slower pace than before. 


Ford’s stratified charge 


FoMoCo will have a major change 
in its big 460-cu.-in. engine for 
1977. According to current plans 
this engine will have two spark 
plugs per cylinder, and fuel injec- 
tion. It will be the first attempt by 
the company to manufacture a 
stratified-charge combustion cham- 
ber—Ford’s version of the Honda 
CVCC engine. 

The two spark plugs will insure 
combustion even with ultraclean 
gas/air mixtures, while the fuel in- 
jection will deliver the correct 
amount of fuel to the combustion 
chamber. 

What Ford hopes to get out of 
the engine are many more miles per 
gallon and an emission system that 
does not require a catalytic con- 
verter. It could end up with a big 
car engine that costs less to buy 
and maintain and runs on less fuel 
—just about the ideal engine for 
today’s car buyer. gE 
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You’ll find sensible value in 
Chevelle wagons. Especially in 
the new top-of-the-line Malibu 
Classic Estate. Priced and sized 
between the full-size Caprice 
Estate and the sporty Vega 
Woody, it is an attractive choice 
for many families. 

A new look to go with a trim 
feel. From the new grille to the 
new rear bumper, it’s sleek and 
graceful. 

Andif that sounds like unusu- 
al talk about a wagon, wait until 
you sample the ride. With refined 
Full Coil spring suspension that 
includes a front stabilizer, the 
Malibu Classic Estate is a wagon 
that can handle a road as well 
as a load. 

An interior that’s easy to look 
at and care for. Featuring a new 
full-foam front seat with fold- 
down center armrest. To go with 
it, there’s a color-keyed instru- 


f 
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evelle Malibu wagons. 


Mid-size, mid-price. 
Makes sense. 


ment panel, soft-rim steering 
wheel and new color-keyed car- 
peting. It’sa practical interior, too, 


with washable vinyl upholstery 


and trim. On 3-seat models there’s 
an instrument panel tailgate re- 
lease and door-ajar warning light. 
A wagonload of practical 
features. Including a convenient 
hatchback tailgate that swings 
up and out of the way. It gives 
easy access to the cargo area and 


hidden stowage compartment. 
And to the roomy rear-facing 
third seat on 3-seat models. 

A Turbo-Fire 350 V8 with 
automatic transmission is stan- 
dard. As are power front disc/rear 
drum brakes, steel guard beams 
in the side doors, and double 
panel door, hood, roof and tail- 
gate construction. 

It's traditional Chevelle value 
in a beautiful new package. With 
just enough size for many fami 
lies. The Chevelle wagons—se = 
ble offerings from America’s 
family station wagon builder. 


CHEVROLET MAKES SENSE FOR AMERICA 7 Chevrolet 4 
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$17,000. That’s about whatit costs us - 8 
to train you in the Navy’s Advanced | : 
Electronics or Nuclear Power | eS 
Programs. But the value of that | E a 
training to you ...who can say? 88a a © 
. cs S&S N 
It will enable you to operate and | S595 EÈ 
maintain the most advanced electronic j w EERE S À 
systems or nuclear power plants. Skills | = ae = a 8 
that, in this nuclear age, should point kog g g Dg A 
you toward a fulfilling career. In the | 7 = Š R E 
Navy or later on. 132 Of e S a 
To qualify, you need a high school EE HER 
diploma and a good head, as well as A EEE 
good hands and a real desire to stick E g ee 
with thorough and sophisticated g¢ 2 bese TE 
training. And a willingness to do your gh S HEBA |i 
share of the housekeeping chores. leg h bas. |È 
So the answer to the $17,000 | Bee 
question is really up to you. Think you is ASE 2 
can meet the challenge? Talk to your | GOT REAA 1 
local Navy Recruiter. Call us anytime RE? £ © 
(toll-free). 800-841-8000. Or mailthe !čzæ ROSS $ 3 = 


coupon at the right. Cl. Ja 


Be someone special. Join the Navy. 
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Full-time four-wheel drive: 
forget about road conditions 


ae see eet 
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By JAN P. NORBYE / PS Automotive Editor 
and JIM DUNNE / PS Detroit Editor PHOTOS BY GREG SHARKO 


Wen Chevrolet introduced the 


w = 
$ 3 = 5 Blazer in 1968, it started something 
PS ratings— test report in a nutshell e g z nev palane “a eor o beee 
= 3 a S four-wheel-drive station wagon 
oa = a from well-proven pickup-truck are 

The table at right shows our ratings Fuel economy O O O O ponents. Now Chrysler has starte 
for 10 Bidormance or design areas Acceleration Oi es ie A prodnction of O as a 
in the four cars tested. The ratings Brakes Seatbelt sal 4 the same met i odge ma 
are based strictly on test results and Handling Des AAO charger and Plymouth Trail-Dust- 
actual measurements. Personal bias Maneuverability 2 1 3 1 er. We decided to see how these 
aF subjective opinion play no part, as Quietness texte [Ona newcomers stack up against the 
tho ratings have a direct mathemati- Ride fs fort Mies, eee a seasoned Chevy. American Motors 
i jalationship to test data and Re noe a ACATA also has a new entry: the Jeep 
oe ‘cations. An excellent rating is Peibill 1222 Cherokee. It’s not exactly derived 
Points; very good: 4; good: 3; fair: Visibility from a pickup truck, but both the 
* Peer: 1; and very poor: O. Entry/exitease 5 5 5 5 ETE 
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ANY Wa: Ri N : 3 RE A wis A ty NNR Ca 
Spend a mider monen Ķ A 
with Raleigh. : 


And discover really satisfying tobacco taste. Intros 
Raleigh E 


On target! These 7-power 35mm 


center focus Bushnell Binoculars Mild nat 
bring everything closer. Field: Lowe 
| 345’ at 1000 yards. Yours with 
| carrying case for free B&W | —— i a2 
| coupons, the valuable extra on | Warning: The e Surgeon 
every pack of Raleigh. That Cigarette Smoking Is 
To see over 1000 gifts, write fo | DME 
for your free Gift Catalog: Extra Milds, 14 mg. “tar,” 1.0 mg 


Box 12, Louisville, Ky..40201. 


It’s new! It’s digit= 
Build it 

Bell & Howell Schools introduces a new learn-at-home program in electroni 
that includes building a giant-screen color TV with these digital features 


Have fun doing it! 


What a thrill to have an at-home educational 
program in which you 
color TV! Especially a TV witl 
possible by the new appli cations of di 
tronics! 


you're on or want to tum to. 
An on-screen digital clock! Just a push of a 
button and your TV tells you the time of day! 


yoursel 


Digital clock Channel numbers Automatic pre-set An automatic channel selector that you pre- 
that flashes on screen that flash on the screen channel selector Son SAUD Over adea Cian po UEC No 


the channels Sota choice. 

Plus . . . silent, all-electronic tuning, state-of- 
the-art integrated circuitry, Black Matix picture 
tube and 100% solid-state chassis for a bright, 
sharp picture with long life and d ependability. 

You learn valuable skills in electronics 
through experiments and testing as you build this 
advanced-design color TV. 


Simulated TV picture 


Do it for your future! 

Once you complete this learn-at-home pro- 
gram from Bell & Howell Schools, you l! have the 
specialized skills to service color TV’s plus the 
knowledge that you can apply to repair a variety of 
home electronic equipment. No better or more 
practical at-home training in electronics is avail- 
able anywhere! 

These skills could open up new income 
opportunities for you, full or part time. While 
many of our students do not ask for employment 
assistance, it is available. Of course, no assurance 
of income opportunities can be offered. 


Do it now! 

Find out how you can build this Bell & 
Howell 25-inch diagonal color TV with digital 
features — —plus our exclusive Electro-Lab elec- 
tronics training system with ne “Ww digital multime- 
ter, solid-state “triggered sweep” oscilloscope and 
design console. 

Find out, too, a about the Lab Starter Kit that 
gives you “hands on” experience with your first 
lesson—and about our toll- free phone-i assis- 
tance and in-person “help sessions” to assist you 
every step of the way. 


Mail postage-free card today! 


This Bell & Howell Schools program is 
approved by the state approval agency for Veterans’ 
Benefits. Please check the 2 ppropriate box on the 
card for free information. 


If card has been removed, write: 
Aan Electronics Home Stredy School 


Devry MSIMUTE OF TEONOLOGY 
Pl oF oe 


O Ben e HOWELL SCHOOLS 


4141 Be 


“Electo-Lab" is cre 
of the Bell & Howell Com 
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Dodge Ramcharger 
had four-speed man- 
ual transmission. 
Stick at right controls 
two - speed transfer 
case and center dif- 
ferential lock. Auto- 
matic is optional. 


Gladiator pickup and the Cherokee 
are based on the successful Wagon- 
eer (which dates back to 1962). 

Instead of trying to match the 
specifications of our test vehicles 
as closely as possible, we tried to 
get a wide spread. This was done 
in order to get the answers to a 
number of questions: 

@ Will a six give adequate per- 
formance in this type of machine? 

e How much fuel economy do 
you lose with the biggest V8’s? 


Fuel consumption is checked with 
1/10-gallon flow meter hooked into fuel 
line between tank and fuel pump. Speed 
and distance are measured by fifth-wheel 
speedometer and odometer. 


New Process gear trans- 
fer case gives full-time 
four-wheel drive, with cen- 
ter differential to keep 
front and rear drive lines 
from fighting each other. 
In rough terrain center dif- 
ferential can be locked. 


@ What power-train combination 
is best for all-around use? 

The six-cylinder Blazer did zero 
to 60 mph in 25.8 seconds, against 
22.5 for the same vehicle powered 
by a 350-cubic-inch V8. The V8 
[PS, July ’73] reached 80 mph in 
44.5 seconds, but the six could not 
make it to 80 in the available dis- 
tance. Chevrolet cautions against 
towing any kind of trailer with a 
six-cylinder Blazer, and we can 
only recommend this vehicle for 
light-duty service. It gave the best 
fuel mileage, as expected, but the 
margin was surprisingly small. In 
fact, the difference between the 
Chevy six and the 440-cubic-inch 

Continued 


across sandy dunes in the Infield of the Bridgehampton road-racing circuit. 


P Cherokee goes airborne as it bounces 
28 } Mtr ae 


TURTLE WAX, 

THE COMPANY THAT 
REVOLUTIONIZED 
CAR WAXING BY ft 


INTRODUCING THE (lf 
WORLD’S FIRST 


SELF-POLISHING CAR wArx 
LIQUID WAX... F, i p 


Ane p arame onea SEA m 
\ i 
SHINES BY ITSELF! oy 
¥o Rubbing - No Buffing 


turtle wa* 


5 INTRODUCES THE 
q ELF POLISHING 


WORLD'S FIRST 
X CAR WA” ” SELF-POLISHING 
= PASTE WAX. 


When we introduced our self-polishing liquid last year, it was a 
major scientific breakthrough. 


This year we've come up with another one... Self-Polishing Turtle 
Wax in a smooth-spreading, long-lasting paste formula. Like its 
liquid counterpart it shines by itself, cuts waxing time in h 
frees you forever from the drudgery of rubbing and buffing Th 
secret: newly discovered silicones combined with pure carn z 
wax. The result: a lustrous hard-shell finish that seals 9 auba 
NO RUBBING! NO BUFFING! snow, hail, grease, salt and detergents for months. havc rain, 
it’s guaranteed to perform as promised, or your money te 


Self-Polishing Turtle Wax—because it really works 
EXTRA! APPLICATOR INCLUDED ‘ ' You don't. 
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PS maneuverability test 
tells all about steering 


Six pylons are spaced 48 feet apart in 
a straight line, and the vehicle snakes a 
slalom path between them. Dodge 
(above) shows a fair amount of body 
roll but remained fully stable. Its best 
speed in this test was 23 mph. It was 
held back due to slow-geared steering. 
Mud-and-snow tire tread played no part 
in this test; the Plymouth, equipped with 
highway-tread tires, did exactly the same 
speed. The Blazer did 23.9 mph, and 
the Cherokee did 25.3 mph. 


Standardized handling test shows evasive ability 


° Pon B26. 0 « 08. uA 8° 
. oa 
a r a “SF @ oo 

cae i 7. 


Since these cars are built to run at turn- 
pike speeds on hard-surface roads, We 
test them under the same conditions as 
normal passenger cars. Above, the Blaz- 
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er negotiates a double lane change in- 
side 180 feet at 58.2 mph, with com- 
plete stability and no body roll at all, The 
Cherokee was almost as fast, at 56.3 
mph, while the two Chrysler Corporation 
products could do no better than 47.2 
mph due to high-speed oversteer. 


Rear-wheel locking means 
instability in braking 


Brake tests are made from 60 mph, be- 
fore and after warmup, with unloaded 
vehicles. All had problems of premature 
rear-wheel locking—it set in well before 
the front disk brakes were working to 
full capacity. Plymouth Trail-Duster 
(left) stopped in reasonable distance 
with cool brakes, but slewed to a stop 
due to rear-wheel locking. For full brake- 
test results, see panel on next page. 


V8 in the Plymouth, at 60 mph, 
was less than 20 percent! The small 
V8’s burned less than one mpg 
more at 60 mph. At 45 mph the 
manual-transmission Dodge came 
within one-third of a mile per gal- 
lon of equaling the six-cylinder 
Blazer’s gas mileage. The V8 Blaz- 
er gave 9.65 mpg. 

How do we explain this? The 
Blazer was higher-geared than the 
V8’s, which would normally give 
it an advantage. And by the way, 
if you think it strange that the 
smallest engine should be teamed 
with the` lowest numerical axle 
ratio, the answer lies in the Chevy 
six’s producing its peak torque at 
much lower rpm than the V8’s. On 
the other hand, it has to work un- 
der high load (wide throttle open- 
ing) in our gas-mileage tests, which 
tends to wipe out any promise of 
a fuel saving. 


Aerodynamic drag 


But the main reason engine dis- 
placement did not affect fuel econ- 
omy much is that cubic inches 
matter less than vehicle weight and 
frontal area. These utility wagons 
compare with 1974-model inter- 
mediates in weight, and have 25 
percent more frontal area (about 
20 square feet compared with about 
15 square feet). Aerodynamic drag 
is determined by frontal area and 
the drag coefficient of the body 
shape. These boxy wagons lack 
any attempt at streamlining. They 
consume a lot of power at turn- 
pike speeds, and a small engine 
will be working so much harder 
that your fuel savings disappear. 
You can cut air drag by slowing 
down, but then the low gearing 
tends to keep the rpm excessively 
high under light-load conditions. 
Let’s face it: There’s no way to 
make one of these machines into 
an economy car. 

The main reason for buying one 

Continued 


Ant 


You'll find it among the 250 different kinds of Air Force jobs. They 
_ range from avionics to meteorology to mechanics to data processing 
~ and administration and medicine...to the exact job that best fits 
your own attitude and aptitude. 
We train you, are you while you learn. ig you wind up witha 
goaa job. One rodi ‘Il love to live with 
f An Air ritms: job opens educational 
a yag ge Once you're in Air Force 
by e, you're eligible to enroll in The 
4i Community College of the Air Force—a 
T career education program which 
provides you with the opportu- 
nity tofurtheryoureducation, 
Through this pro- 
gram, you receive 
credits for your Air 
Force technical 
training. Then, 
aa you may 
register for off-duty courses at on 
accredited college or school (the 
Air Force will pay up to 75% of 
your tuition) and'continue 
eaming credits. The 
Community College 
of the Air Force 
keeps track 


~# 
7 


and, when you complete a 

minimum of 64 semester hours, 

awards you a Career Education 

Certificate: 

f Valuable —because if you choose to 

i return to civilian life, it may open doors to 
potential empate or give you a head start 


' in college 
i SaN Fogi Re Air Poloa ee ee ee EAER ee 
n . aa ah ucational opportunity, 30-day paid vacations every year. 
; laar Heie, travel opportunities. Medical and dental care. 


i a 
i. N \ start in leading your own life—in or out of the service. 
A local Ais Fe Force recruiter can fill in the details. For his location, 
nE 
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Zo A00 toll free (in Illinois call 800-322-4400). Or just send in 
wi i , the coupon. 
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of these vehicles is not its high- 
way performance, but its off-road 
capability. There were important 
differences in the drive trains. The 
Dodge and Plymouth had Chrys- 
lers New Process full-time four- 
wheel drive, combined with a two- 
speed transfer case. The Cherokee 
was equipped with Borg-Warner 
Quadra-Trac full-time four-wheel 
drive but had no low range. The 
Blazer did not have full-time four- 
wheel drive. Chevy offers the New 


Process system with its V8’s, but the 
six has a manually shifted part-time 
four-wheel-drive system. 

The attraction of full-time four- 
wheel drive is that maximum trac- 
tion is instantly available when 
you need it. You can forget about 
road conditions. In defense of the 
Blazer’s manual transfer-case shift, 
we want to point out that the 
front-axle drive can be engaged and 
disengaged whether the vehicle is 
standing still or in motion. The 
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TEST CONDITIONS: Ambient temperature: 
‘ pressure: 29,9 inches. 


Chevrolet Dodge Jeep Plymouth 
cS Blazer Ramcharger Cherokee Trail-Duster 
eyenne 
DIMENSIONS (inches) 4 
Al Ground clearance 7.3 6.9 7.75 6.9 
A2 Front leg room (max.) 45.25 44.0 43.0 44.0 
A3 Front head room 41.25 40.5 38.5 40.5 
A4 Rear head room à 36.5 38.0 36.7 37:7 
A5 Rear leg room (min.) 44.0 37.0 38.8 38.0 
AG Wheelbase : 106.5 106.0 109.0 106.0 
B1 Overall width : 79.0 79.5 75.6 79.5 
B2 Overall length 3 185.0 184.6 183.7 184.6 
B3 Front track Re O) 65.7 59.0 65.7 
B4 Rear track R 62.5 63.2 57.5 63.2 
B5 Front hip room 52.0 48.0 56.0 48.0 
B6 Rear hip room 50.0 43.0 47.0 48.0 
Couple distance 42.5 35.0 33.0 34.0 
SPECIFICATIONS 
Engine type OHV G-in-line OHV V8 OHV V8 OHV V8 
Displacement (cu. in./cc) 250/4098 318/5213 360/5902 440/7213 
Compression ratio `: 8.25 8.6 8.25 8.2 
Carburetion . l-bbl. 2-bbl. 2-bbl. 4-bbl. 
Net hp @ rpm 100 @ 3600 155 @ 4000 175 @ 4000 230 @ 4000 
Net torque @ rpm 175 @ 1800 255 @ 2400 285 @ 2400 250 @ 3200 
Transmission ....... Automatic Taha man. Automatic Automatic 
Axle ratio r aon ee -90 3.54 3.90 
Tire make . Uniroyal Goodyear Goodyear Goodyear 
Tire type Fastrak Belted Cust. Xtra Gp Suburban XG Super 
Hi-Miler Foiyglas Hi-Miler 
Tire size L78-15 7.00-15 LT H78-15 7.00 
Searing Power ower Power Power 
Turns, lock to lock 4.25 4.33 3.5 4.33 
Turn diameter (ft.) 39.0 36.5 38.4 36.5 
Brakes . Power Power Power Power 
Brake type Disk/drum Disk/drum Disk/drum Disk/drum 
Brake swept area (sq. in.) 48 36 27 36 
Fuel tank (gal.) ats 24 20 22 20 
Cargo space (cu. ft.) 25.2 40.0 41.7 40.0 
Liftover height (in.) 30.5 28.5 27.7 28.5 
Curb weight (Ibs.) 4056 924 272 112 
F/R weight distribution 56/44 55.4/44.6 56.5/43.5 57.6/42.4 
Basic price $3778 964 4624 3964 
Price as tested $6196 5866 6281 $6916 
TEST RESULTS 
Fuel economy @ 45 mph 13.69 mpg 13.36 mpg 12.87 mpg 12.01 mpg 
Fuel economy @ 60 mph 11.14 10.62 10.73 .95 
Acceleration 0-60 mph 25.8 sec. 16.35 sec. 15.55 sec 12.1 sec 
Acceleration 0-80 mph = 33.3 m. 24.4 
Acceleration 25-70 mph 34.95 19.15 8.6 14.1 
rake test (cool 
Distance at) 117.5 131.9 pan IAB 
Pressure (Ibs.) 60 60 5 100 
pretisiency (%6) -100 A 
«e test (ho 
Distance tit) 162.9 176.0 zh an 
Pressure (Ibs.) 60 140 30 74 
anding Ges" 58.2 37.2 55.3 47.2 
& test . 7 .0 
Maneuverability (non) 23.9 23.0 — a 


46° F; relative humidity: 69 percent; barometric 


system has no center differential 
and needs no locking device. 


A “clean” front floor 


The center differential in the 
Jeep and Chrysler drive lines al- 
lows the front wheels to cover more 
ground than the rear wheels— 
necessary because the front wheels 
run on a wider radius when you 
make a turn. The differential can 
be locked to provide extra traction 
in rough terrain. On the Dodge 
and Plymouth, this is done with 
the same lever that selects high 
and low range; on the Cherokee, 
it is done by twisting a small 
switch in the glove box. The Jeep 
is the only one of the group with 


a “clean” front floor. 
Off-road mobility depends on 
other factors besides traction: 


ground clearance and angles of ap- 
proach and departure. The Chero- 
kee is lower-built than the others, 
with a lower center of gravity, but 
has at least equal ground clearance. 
Angle of approach is the highest 
gradient the vehicle can climb 
from level ground. Angle of de- 
parture is the maximum gradient 
the car can descend to level sur- 
face. Here are the figures: 


Angle of approach Angle of departure 
25.59 


Er e E T 


Dodge) di. 64.00 os 32.5° 25° 

Cherokee ......... 41° 24° 

Plymouth ........ 32.5° 25° 
Continued 


NOISE-LEVEL TESTS 


Interior noise is measured in deci- 
bels on the A scale on our standard 
General Radio sound-level meter 
applied under three sets of condi- 
tions. A reading of 50-dBA is like an 
average residence. A 60-dBA read- 
ing is like a large store; 70-dBA, 
like a freight train going by 100 
feet away; 80-dBA, like a pneumatic 
drill at 50 feet. 
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30 mph 
smooth 
road 


60 mph 
smooth ZG 
road 


Daytona, Feb. 17—Richard 
Petty wins for the fifth time 
the race no other man ever 
won twice. 

In each of his fantastic 
Daytona 500 victories, King 
Richard got the edge against 
friction and wear with STP° 
Oil Treatment. 

And, we proudly add, 
since it came out two years 


ago, Petty has run and won 
with the STP Double Oil 
Filter. That's back-to-back 
wins for the filter-in-a-filter. 

Take it from Richard 
Petty and get the same edge 
for your car. STP Oil 
Treatment. And the STP 
Double Oil Filter. 


You just can't argue | he racer 
with the King. 


OIL 
TREATMENT 
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Blazer (top left) had the smallest carg 

area but the most generous rear seating 
dimensions. Dodge (lower left) had 40- 
in. cargo floor length, 36-in. max cargo 
height. Width between walls was 70 in., 


between wheel housings, 51 in. Ply- 
mouth (top right) had same 40-cubic- 
foot cargo space as Dodge. Cherokee 
(lower right) loses no cargo space to 
spare wheel, which is stored below floor. 


They can go almost anywhere, 
but not quite. They grind to a halt 
if the hill is too steep or the sand 
is too deep. With automatic trans- 
mission, the engine won’t stall, but 
all of its power goes into the tor- 
que converter—and no further. 
With manual transmission, you'll 
stall or burn out the clutch. 

If you drive on very slippery 
ground, you should consider a 
limited-slip differential for the rear 
axle (they are not recommended 
for the front axle, as that might 
jeopardize your directional control). 
If you will be driving in hilly 
country with heavy loads, order a 
big V8. 

You can save some fuel by or- 
dering a four-speed manual trans- 
mission. But the stickshift is a 
truck type, with long throws, and 
the ratios are widely spaced. All 
forward speeds have synchromesh. 

All four vehicles have the same 
type of chassis and suspension de- 
sign, with a ladder-type steel 
frame and live axles carried by 
semi-elliptic leaf springs. The 
Cherokee has the longest springs 


and the best ride comfort of them. 

Body construction differs a great 
deal from company to company. 
Chevrolet has a plastic roof sec- 
tion that includes the rear side 
windows. The backlight winds down 
into the tailgate, which opens like 
a platform, flush with the cargo 
floor inside. The Cherokee has an 
all-steel body welded up to form a 
solid unit. The tailgate arrange- 


Best service accessi- 
bility was offered by 
six-cylinder Blazer 
(right), with the en- 
gine standing un- 
crowded in the mid- 
dle for maximum ease 
of maintenance. Worst 
was the Cherokee 
(left), with an air-con- 
ditioner and power 
steering and brakes. 


ment is similar to the Blazer’s. 
On the two Chrysler-built ve- 
hicles, the top is a bolt-on steel- 
panel structure. The tailgate is a 
two-piece design, with the top part 
hinged at the roof rail; the lower 
part folds down over the rear 
bumper. 

The boxy shape and no-frills 
appearance of these vehicles may 
mislead you into thinking of them 


the cxtra power inition system 


as simple farm wagons. They are 
in reality quite sophisticated in 
their engineering. And the prices 
are stiffi—they reflect the use of 
heavy-duty truck components, with 
advanced four-wheel-drive sys- 
tems, plus convenience options 
(power steering and power brakes). 
They are aimed at the man who 
needs one for its ability to go 
where an ordinary car cannot. H] 


Cy 


Sony’s U-matic goes portable 


At Sony's demonstration booth 
during the New York IEEE show, 
I tried a surprisingly lightweight 
color video cassette recorder (ver) 
and single-tube color camera. The 
VO-3899 ver is a new portable ver- 
sion of the U-matie ver line Sony 
introduced three years ago. After 
shifting a 60-pound nonportable U- 
matic around recently [‘Projection 
color TV: almost as big as life,” 
PS, Apr. ’74], I appreciated the 
portable’s 30-odd pounds. 

Sony, having captured most of 
the nonbroadcast recorder market 


Look and listen 


By JOHN R. FREE 


with its U-matics [L&L, Dec. ’72, 
Feb. '73], is aiming at industrial 
and education market sales with the 
color portable vcr. The 3899 does 
practically everything its larger 
cousins can, but recording time is 
limited to 20 minutes a cassette 
instead of an hour or more. 

You can make recordings in the 
field, then attach a wire from the 
portable recorder/player to any col- 
or TV and view what you've taped. 
Or, using an adapter, a cassette from 
the portable can be played through 
larger, stationary U-matic models. 

The portable ver, at left in the 
photo, operates one hour on a bat- 
tery charge, or from external AC or 
DC. The camera-control unit, right, 
also has batteries for the DXC-1 
hand-held camera head. Ver's will 
be available in the U.S. at the end 
of this year for about $3000. Cam- 
eras range from $3500 to $5000. 
Teac helped develop the hardware 
and will also sell models under that 
brand. 


Benefits for UD-4 discs 


That FM carrier Nippon Columbia 
uses on UD-4 discs may sound fa- 
miliar. Another quad system, JVC’s 
CD-4 discrete discs [‘‘Four-Channel 
Sound sete PS ENV: Tis LEL; 
Feb. ’72] also uses a high-frequency 
carrier. Although there are similar- 
ities between the carrier systems, a 
different encoding technique makes 
them incompatible. Both use a band 
of frequencies above and below 30 
kHz. The new NC discs, however, 
will initially use a narrower carrier 
band. Benefits, says NC, are a better 
signal-to-noise ratio, easier disc cut- 
ting for manufacturers, and a re- 
duced high-frequency demand from 
phono cartridges. 


Compatible quad: discs play matrix or discrete 


What the quadraphonic hi-fi field needs—despite the confusing array of 
competing systems we already have—is yet another quad technique. That, 
apparently, is the conclusion Nippon Columbia, a Hitachi subsidiary, has 
reached, The company is marketing the UD-4 matrix-discrete system (discs 
and playback hardware) this summer in Japan, perhaps next year here and 
in Europe. I recently attended a private demonstration of the system, co- 
developed by Duane Cooper, University of Illinois. : 

Nippon Columbia’s UD-4 technique matrix-encodes rear-channel informa- 
tion into the normal stereo baseband. In this respect, UD-4 dises are similar 
to SQ (CBS) and QS (Sansui) matrix discs. As many quad enthusiasts dis- 
cover, SQ, QS, or EV (Electro-Voice) encoded dises can be played inter- 


changeably through any matrix 
decoder, however, is generally only 

„To enhance channel separation 
high-frequency FM carrier is a 
coder, the carrier bands modify 
20 dB. A 


size considerably, while shifting 
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decoder. Quad separation with a basic-matrix 

about three dB. 

(NC calls it discrete operation), an ultra- 

dded to the UD-4 disc. With their special de- 

baseband Syot moea mor ye to 
-Jad fai zood quad, boosting apparent room 

record I heard provided te es Menge carb de 


A disadvantage to the narrower 
NC carrier is the reduction of high 
and low frequency response in 
the enhanced-separation (discrete) 
mode. You’d hear higher frequencies 
from CD-4 discs, which, incidentally, 
also average 20-dB separation. 

Gradually, as more high-frequen- 
cy cartridges and improved disc cut- 
ters become available, NC plans to 
widen the FM carrier band for bet- 
ter reproduction. The company also 
says its discrete quad (enhanced 
separation) can be recorded on two 
conventional stereo cassette tracks. 
Such a cassette quad system would 
require Dolby encoding of the tape. 


Tubes: bigger, flatter, sharper 


Another eye-catcher at the Sony 
IEEE booth was a 25-inch version 
of the Trinitron [L&L, Oct. ’73] 
and a 19-inch super-wide-angle Trin- 
itron (122°) housed in an ultra-slim 
cabinet. No announcements about 
U.S. marketing. 

The 25-inch tube has a slim 114° 
deflection angle and displays an 
amazingly sharp picture. As tube 
size increases, apparent resolution 
usually falls off. Sony, however, says 
resolution of the 25-incher is higher 
than ‘former small-screen picture 
tubes.” To accomplish it, the com- 
pany added a unique resolution cor- 
rection field in the Trinitron elec- 
tron gun. It works. 

And Nippon Electric Co. is mak- 
ing a 110° version of the precision 
in-line (PIL) picture tube developed 
by RCA [PS, Nov. ’72, Nov. ’73] 
and now used in deeper (less-flared) 
90° versions by many set manufac- 
turers. NEC’s 19-inch PIL is 134 
inches long compared to 16.4 inches 
for RCA’s 19-inch diagonal (now 
used in Magnavox sets). PIL tubes 
have slotted masks, stripped phos- 
phors, in-line guns, and permanently 
attached yokes that eliminate fac- 
tory or home convergence adjust- 
ments, 

Closer to home, RCA will have 
one of the flatter 110° color tubes in 
a 25-inch size for 1975. The RCA 
tube—at least initially—will use the 
conventional phosphor-dot format. 
Zenith, which has held back from 
the slotted-mask, stripped-phosphor 
approach pushed by RCA, may soon 
introduce its own 110° slotted-mask 
tube in a 18-inch size. 


Magnetic tape drive 


One problem cassette recorders 
develop is wear in the take-up reel’s 
mechanical slip-friction clutch. A 
Continued 


“You could steal 
the beautiful old wall panels 
from this 150 year old home... 
but heres a better way. And its legal’ 


—Wally Bruner, Star of “Wally’s Workshop” TV Show 


— , ne SE | “Old paneling has a lot of 


character. But there’s not much of 

it around. And if you were to take 

so muchas a splinter from this house 
in Charleston, South Carolina, the 
law would be after you. 

“But there’s no law against 
reproducing that look of old wood. 
Which is exactly what The Paneling 
People at U.S. Plywood have done. 

“Their new Ticonderoga™ 
printed wall paneling, which comes 
in four wood tones, has the grainy 
look of old wood. Without the 
splinters. In other words, it’s what 
you should have in your home. 

“You should also know what it 
takes to have it in your home. 
A room 10’ x 15’, using panels 
4’ x 8’ x 5/32” will cost you about 
$100.* Check the Yellow Pages 
under ‘Paneling’ for the U.S. 
Plywood dealer nearest you. 

“And it will last the lifetime of 
your home. What’s more, it’s easy to 
install. Easier if your wife pitches in. 

“In fact, my wife paneled a wall 
by herself and even she admits she’s 
no master craftsperson. She simply 
followed the ‘All About Wall 
Paneling’ book put out by The Paneling 
People. You can get it too, by sending 
50¢ to U.S. Plywood, Dept. PS6, 

P.O. Box 61, New York, N.Y. 10046.” 


The Paneling People 


U.S. Plywood 


U.S. Plywood 

Divis f 

Division o Champion Inter, 

*Based on mfr.’s suggested retail pri Vational 
tee, 


Look and listen 
or the besthome ==" ——— 
fix-up jobs in town! ee, 


up foal aa varies as tha rod fills 
up with tape. When a felt pad on a 


cer Product” * for ju i } ay DAP BUTYL-FLEX® CAULK seals exterior clutch wears from pressing agai 

ample, DAP KWIK- r, water, dist leaks up to five times longer than metal, a breakdown or uneven wind- 
ght joints around tubs, Eroii ulks. DAP ... America’s first ing and jamming occurs. 

s up ba aths and kitchens. name in home fix-up. Philips of the Netherlands, which 
UND repairs unsightly DAP Inc., General Offices: Dayton, Ohio 45401 originally designed the cassette, has 
Is, ceilings. DAP PANEL and Subsidiary of Proygt, Iac. “n - s FA oh 
C Nl ceilin At PANEL and ry developed a magnetic friction tech- 
DRY WALL A IVE makes installing paneling nique that eliminates wear prob- 
and waliboa rd easier by reducing need for nails. lems. Philips is now using a per- 


manent-magnet flywheel to turn the 

take-up reel. Mechanical motion is 

transmitted to the magnet by anoth- 

Sy =~ Ss er independently mounted, belt- 

DAP > oer driven magnetic strip encircling the 

rim of the flywheel magnet. The 

—— magnetic drive provides smoother 

stops besides doing away with a 

pesky source of recorder break- 
downs. 


vinyl paste 


SPACKLING 


compound 


Videoplayer briefs 


Designers of disc, tape, and film 
systems that play through your col- 
or TV are being more cautious 
these days about when their prod- 
ucts will reach the market. Some 
news—good and bad—I’ve spotted: 

e MCA Disco-Vision, Inc., has 
been searching for someone to man- 
ufacture its laser-based video disc 
system [L&L, Mar. ’73, Sept. ’73]. 
MCA, which owns Universal Pic- 
tures, has an enormous library 
(some 11,000 films) suitable for 
video-disc production, but doesn’t 
want to make the hardware. MCA 
says it will soon announce a source 
for disc players, but will not mar- 
ket the Disco-Vision system until 


g = mid-1975 or 1976. The initial tar- 
A A er S ri e get date was late this year with a 
$400 single-play machine using $2 


to $10 discs. A low-power laser beam 


= >] bounced off microscopic pits on the 
awning an you ve discs provides the TV signal. 
e RCA has a video-disc system 
a ea that reportedly stores TV signals 
electrostatically and uses a capac- 
f A o itive pickup technique to recover 
them. The company has been show 
RV ewneng can give you ing its disc player to other manufac- 
ioe Be a shady spot out- turers for some time, but so far r no 
side your camper, especially marketing plans have been an- 
if it's from Camper's Pride. You'll nounced. RCA’s discs, according to 
get years of wear and easy main- one report, may be the only video- 
tenance, thanks to our highest quality disc system planned with a discrete 
vinyl. You'll get a cooler ca mper, inside, and four-channel sound capability. 
more efficient air conditioning. You'll get t your èe RCA is also preparing to test- 
choice of the economy-n et d Stake-Frame market its MagTape SelectaVision 


ience- | A = 7 
li Ney pete He epot Ds moda ls. / And video-cassette recorder [L&L, Jü a 
me ale a aa which "72, Sept. '73]. Some 200 ver’s were 
io choose. Take this ad to your nearest shee Ma 
Camper's Pride dealer and receive your cop) made for the tests. Originally, Mag 
of the 1974 Cz r's Catalog . -160 pages Tape was to be introduced late last 
fea mgng 5, 00 m ik year with a $795 price tag. 
for s plu p è Kodak should be putting 
ing tips by noted oul- CAMPERS VP-1 film videoplayer on the mar- 


CATALOG ket this month. The player [“You 


Super- 8 Movies on Your Own TY 
PS, Dec. "71; L & L, July °73] will be 
priced at $1095. You can slip 
super-8 cartridge into the plays 
and view home or purchased movies 
on your color TY. a 


Now that you're into it, 
get more out of it. 
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ADDITIVES Perhaps you just can’t get yourself to believe 


that an additive in the fuel system can possibly 


solve what seems to be a mechanical problem: 
getting an engine to start easier, idle smoother or 
1 i Stall less. 
= ? The next time you're in an automotive 
PIT ON H department, stop in front of that big rack of 

additives. Remind yourself that every year, car 
owners buy over 500 million dollars worth of these 
various chemicals. Maybe they know something 
you don't. 

Here at GUMOUT, we produce an additive 
that cleans the inside of a carburetor. Every 
carburetor needs cleaning because the gasoline 
passing through gradually builds up deposits of 
gum and varnish. This prevents the carburetor from 
feeding the proper mixture of fuel and air into the 
engine. As a result, the car becomes hard to 
start, idles roughly, loses pep and pick-up and stalls 
easily. Carburetor gum also increases the emission 
of dangerous fumes, and wastes gasoline. Newer 
cars are even more prone to these problems 
because of the anti-pollution devices which are 
now part of the fuel system. 

If you are experiencing any of these 
problems, we suggest you put aside your 
skepticism toward automotive chemicals long 
a enough to add a can of GUMOUT carburetor 

ee AN cleaner to your gas tank. See for yourself 
į} how much difference a clean carburetor 
J / can make! 
r GUMOUT will clean your 
carburetor on the inside while you drive, 
removing gum and varnish deposits from 
all the jets and passages. Try GUMOUT 
and see for yourself how much better 
your car performs. Easier starting; 
smoother idling, more lively acceleration, 
improved gas mileage, and a decrease in 
dangerous exhaust fumes. 
GUMOUT is also available in a Jet- 
Spray can that’s used by professional 
mechanics for quick cleaning of carburetor 
linkage; automatic chokes, and PCV valves. 
A Get GUMOUT wherever automotive 


A products are sold. 


£2 Gem, varnish © fi ; 
See AS GUMOU T cieveland, Ohio 44104 
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The state of the art limits electric vehicles to 


local, low-speed operation, but battery power is ready 


to replace the piston engine for many uses 


REAR BATTERY SET 
12 6V 


INSTRUMENT PANEL EPs BATTERY SET 


4-SPEED TRANSMISSION ADAPTOR 
wlo CLUTCH PLATE 


20-HP ELECTRIC MOTOR FRONT BATTERY SET 
(OTIS-BAKER) 4 6V 


Clever engineering 
brings the electric car 
closer to your driveway 


By JAN P. NORBYE / PS Automotive Editor 


Saving energy 
Electric cars consume energy, too. Electric power comes 
from coal (55%), oil (40%), hydroelectric (3.5%), and 
nuclear energy (1.5%). Thermal efficiency in a modern 
V8 is about 27%. Electric power stations running on 
oil are about 35% efficient. But power losses in the 
electric car's motor, controls, and transmission bring 
overall thermal efficiency down to about 27%. The elec- 
trocar's big advantage is it consumes no energy at stand- 
still. An EPA study indicates it would consume 28% less 
energy than a gasoline-driven car over the same driving 
cycle. Neville Mapham of Energy Development Associ- 
ates says electric propulsion makes 48% better use of 
crude oil and can reduce the total U.S. petroleum con- 
sumption by 13%. 


Low air pollution 

Electric cars don't spew out any exhaust gas. But If they 
run on electric power produced by burning coal, pollu- 
tion has not been eliminated—only transferred. The oth- 
er side of the argument is that transfer of pollution from 
the car In inner-city traffic to power stations in outer 
suburbia can be a basic form of pollution control, The 
worst by-product from coal-burning plants is sulfur 
dioxide, considered 200 times more toxic than carbon 
monoxide produced by auto engines {and strictly con- 
trolled by federal standards). Conventional lead-acid 
batteries are essentially free of chemical! emissions but 
may have a thermal emission problem. Hotuna 
semi-fuel-cel! batteries (still experimental) may also 


Pose chemical-emission problems. 


40 | POPULAR SCIENCE 


Fea up with long lines at the gas station, and the 
threat of fuel rationing? Then yovw’ll probably be 
interested in an electric car that can be recharged 
by simply plugging it into your house current. The 
Pinto shown above was converted to electric power 
by vocational students of Normandy High School in 
Parma, Ohio, and they claim its running cost is three- 
fourths of a cent per mile for electric power! It has 
a top speed of 62 mph, with a range of 30 to 50 
miles. This conversion is representative of the state 
of the art and can easily be duplicated. Of course, 
the conversion cost is high, but you also get lower 
noise levels, a vibration-free drive train, low mainte- 

nance costs, and a motor that never wears out. 
You may well wonder why there aren’t more elec- 
trocars on the road. To get the answers, I went to 
the third Electric Vehicle Symposium in Washington, 
Continued 


VW quick-change sys- 
tem overcomes short 
range and long re- 
charge periods by sim- 
ply replacing whole 
sets of old batteries ¢ 


with new. 


d>. 
Vay CHRYSLER 


MOTORS CORPORATION 


FULL-TIME FOUR-WHEEL DRIVE 


Ramcharger was built especially for people who 
like to get off the beaten track. It has a frisky 
four-wheel drive that'll keep you going when the 
going gets rough—in rain, snow, or mud. And 
“full time” means you don’t have to shift in and 
out of four-wheel drive or get out to lock 
or unlock the front wheel hubs. Front disc 
brakes are aiso standard. 


REMOVABLE STEEL ROOF 


; Ramcharger’s optional steel roof seals out 
CONSOLE ICE CHEST ™~ wind-noise and rain. And because it's 
lf you optforRamcharger’s ga double-wall steel instead of fiber glass, it 
dale tenor with Push -i Ore qives you even greater protection. (A soft 
bucket seats, you get an LJ Se j 


canvas top is also available.) 
insulated cooler right in the 


console. Just packitwith | “ AND MORE Tne options go on 
ice and a few cans of your A and on: An easy-to-operate lift gate. (It 
favorite beverage. It’s an B comes with ihe optional steel roof.) Two 
exclusive. p” towing packages. An outside spare tire 
ii mount. A 35-gallon fuel tank. Heavy-duty 
te springs. Air conditioning. Automatic trans- 
mission. Automatic speed control. Power 


SHORT TURNING 


steering. Roll! bar. Fails Tires ranging 
up to 10.00-1£ 5/B. nd a choice of four í 
DIAMETER ; j ferent engines f aks the 318 V8 tothe ao 
With a turning diameter of ful 440 V8—all with stan- sAr 
35.4 feet, Ramcharger gives 35.4 | dard Electronic Ignition. 
you the kind of maneuver- | i : 
enh ee ae Wea / EXTRA CARE IN ENGINEERING Dodge 
that are Ramcharger’s natural N PA MAKES A DIFFERENCE IN DODGE 
element. tone = 
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D.C., where electro-motion special- 
ists, utility company men, battery 
makers, and auto engineers from 
all over the world met to discuss 
problems and progress. 

The biggest hurdle is the lead- 
acid battery. It is heavy, bulky, 
and wears out. Power density is 
30-50 watts per pound; energy 
density is 10-16 watt-hours per 
pound; cell voltage at discharge is 
only 1.46V to 2.1V; and cell life 
is no more than 300 cycles. To 
get better performance or a longer 
range from an electric car, you’ve 
got to install more batteries. If 


Standard cars converted to batter 
er are offered by many makers 


is the EFP-converted Matador (top). 
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Fiat X1/23 has batteries (conventional or new-style) in trunk, and front drive. 


you want to double your range, 
you will add so much weight to 
the car that you can no longer 
maintain performance levels. “To 
equal the heat energy stored in a 
20-gallon tank of gasoline, you'll 
need 15,000 pounds of lead-acid 
batteries,” says Dr. Paul D. Agar- 
wal of the GM Research Laborato- 
ries. A subcompact car with a full 
20-gallon tank need not weigh 
more than 2200 pounds! 


Vehicle design 


One of the keys to immediate 
success for the electric car lies in 


Electric vehicles available NOW: 


a full range of el 


golf cart and 


Before you feel the wind in 
| your face, you have to get some 
paint in your hair. 
That’s so, when the sun goes 
_ over the yardarm, the skipper 
=A will think you did some work. 
| And youcan trade in your 
paint brush for a Seven & Seven. 
- That’s Seagram’s 7 Crown 
c and 7 Up. Get it nice and tall, 
it over plenty of ice. 
Light. Sparkling. Full of fun. 
The Seven & Seven. BE 2 
£ Made with the whiskey ’ 
America likes best. 


Seagram's 7 Crown. 
it's America’s favorite. 


ì N 
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SEACRAM DISTILLERS CO. N Y.C. Al 
“SEVEN-UP™ AND “7 UP” ARE REC! 


Minolta helps 
the band play on. 


Minolta puts over twenty years of little-camera making experi- 
ence into every Pocket Autopak® 70. So you can depend on fine- 
camera performance whenever one of the boys hits high ‘'C’’. 

It’s easy to take perfect slides or snapshots with a Minolta 
Pocket Autopak and the new 110-cartridge film, because the pre- 
cision electronic shutter sets the camera automatically. Even flash 
photography is a snap, with a signal in the finder to tell you when 

you need a Magicube. For crisp detail in every picture, Minolta in- 
cludes an optical-glass lens. And there's an exclusive built-in lens 
for dramatic close-ups and portraits. ` 

Visit your Minolta dealer before the saints come marching 
in. Or write for literature to Minolta E% 
Corporation, 200 Park Avenue South, k- A 
New York, N.Y. 10003. In Can- R 
ada: Anglophoto Ltd., P.Q. 


Minolta Pocket Autopak 70. Fine 
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ENERGY DENSITY Watt-hours per kilog 


Chart shows power and energy density 
of the battery types that are presently 
under consideration by Fiat engineers. 


the vehicle itself, not in the bat- 
tery, I found out at the sympo- 
sium. Conversion of existing cars 
to battery power may be an in- 
dispensable step towards mass 
production of electrocars, but it’s 
strictly a short-term approach. I 
firmly believe, along with Wayne 
Goldman of Electromotion, Giam- 
piero Brusaglino of Fiat, and J.A. 
Gregoire, who designed the CGE- 
Gregoire, that the electric car must 
be designed as an integrated con- 
cept, with all elements keyed to 
the propulsion system. This goes 
right down into fundamental auto 
engineering: 

1) Tires must have small diam- 
eter for minimum inertia and 
narrow tread for minimum rolling 
friction. 

2) All body and chassis parts 
must be designed for minimum 
weight, which means (a) no con- 
cessions to styling, and (b) in- 
creased use of lightweight mate- 
rials such as plastics and aluminum. 

Since lead-acid battery-powered 
cars are essentially low-speed ve 
hicles, aerodynamic drag takes on 
less importance than rolling resis- 
tance. Rolling resistance is fairly 
constant at all speeds, while air 
drag rises as the square of the 
speed. As the power consumption 
of the vehicle is reduced, the bat- 
tery pack can be made smaller and 
lighter while maintaining speed 
and range. 

The Fiat X1/28 has nine 12V 
batteries and a curb weight of 
only 1760 pounds, with a 40-mph 
top speed and a 65-mile range 
The CGE-Gregoire carries eight 
12V batteries and has a cub 
weight of 1980 pounds, with a 55 
mvh top speed and 60-mile ran 

One way out of the speed 

Contin 
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The front wheel drive Subaru Wagon. 


Did we design it with today’s 
gas pricesin mind? 


Sure seems that way, doesn’t it? 

According to the U.S. Department of Transportation, the 
average national mileage is around 13.6 miles per gallon. 

In a recent nationwide survey,” Subaru drivers told us that 
their Wagons average over 27 miles per gallon. That’s more than 
double the national average. 

Add to that the roominess, ruggedness, unique performance, 
and handling of the Subaru Wagon, and you’ve got a car that’s just 
about ideal for all your family’s needs. 

That’s our story. 

How’s your mileage these days? 


S baru 
ubaru ‘ides 


You could buy it for gas mileage alone. 
But there’s so much more. 


‘> 


See ee 


ne 


See your Yellow Pages for the dealer nearest you. Or call, toll tree 800 je +71 ge nii . 800 saa $400 —— automobiles a u 
manufactured by Fuji Heavy Industries, Ltd., Tokyo, Japan. Imported by Subaru of erica, lr uken, New Jersey, — 
<n a 
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BMW electrocar prototype goes 55 mph for 40-60 minutes 
1. Electric motor 
2. Battery set 
3. Cooling fan 
4. Ventilating fan 


Gearbox 
Fuse box 


Nog 


Main switch 


. Charge socket 9. Service battery 


10. Control unit 
11. Governor 
12. Motor-load sensor 


range dilemma is being explored 
by Volkswagen, which has a very 
active electric vehicle program. 


How VW is doing it 


The VW approach lies in frequent 
changes of battery packs. With a 
quick-change system and a net- 
work of service stations, electro- 
cars can be made to go faster and 
farther with conventional batteries. 
The VW program is conducted in 
collaboration with RWE 
(the Rhineland-Westphalia Elec- 
tric Works) and GES (Germany’s 
Electric Vehicle Society). 

Battery specialists say that a 
10-percent improvement in the 
energy density of lead-acid bat- 
teries is possible. There are also 
indications that five-percent im- 
Provements are attainable in both 
drive motors and control systems. 
Most drive motors are direct-cur- 
rent machines whose speed is con- 
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trolled by variation of the voltage 
in the armature and field circuits. 
The Fiat X1/23 motor spins to 
9000 rpm and eliminates the need 
for a gearbox. Other companies 
feel that motor efficiency can be 
improved by using two, three, or 
four gears, and minimizing the 
need for voltage control. 

Multispeed electrocars are pro- 
vided with automatic shifting. 
Motor-speed control systems are 
mainly electronic with silicon-con- 
trolled-rectifier “choppers” that 
permit continuous low-loss con- 
trol for both running and regenera- 
tive braking (which means using 
the motor as a generator, so as 
to recharge the batteries during 
deceleration). Transistors work as 
a sort of contactor or thyristor, 
and they have the drawback of 
having to “stop” another thyristor 
when used in direct-current cir- 
cuits. 


Fleets of Renault R4 (top) and R5 
(above) have been converted to battery 
power by EDF (France's biggest utility). 


Development of the CGE-Gregoire is 
sponsored by another French utility. A 
small fleet has been built for France's 
Dept. of the Environment for field tests. 
Van has aluminum frame, air suspension. 


That’s why there’s growing in- 
terest in alternating-current drive 
motors. The main difficulty lies in 
compensating for transformer ac- 
tion under high-load acceleration 
and deceleration, but it promises 
a simplified, more efficient power 
circuit and voltage regulation sys- 
tem, plus the added advantage of 
a low-cost induction motor. 


Batteries won’t delay it 


We don’t have to wait for new 
batteries, was my conclusion when 
leaving the symposium. The Elec- 
tric Vehicle Council says most ex- 
isting cars only run short trips and 
stay under 85 mph, and you can 
readily see the benefits of replacing 
them with electric vehicles. For 
the long-term future, there are new 
types of “hot” batteries (or semi- 
fuel-cell batteries) in the laborato- 
ries that promise five to 10 times 

[Continued on page 148] 


SS rust 
as eae eae converter 
and protector 


TRUSTAN 7 stops rust... there’s no scraping...no sand- 
ing...simply brush TRUSTAN 7 on any rusted surface. 
Instantly, a chemical reaction starts transforming rust 
itself into an impermeable shield... protecting the metal 
surface from air and moisture, preventing any further 
corrosion...while preparing the surface to be painted, 
using any paint or color desired. 


e Scraping e Sanding 

e Treatment of rusted surface _ 

e Danger of damaging surrounding surfaces 
1001 USES— Use TRUSTAN 7 to STOP RUST on 
Cars, bicycles, lawnmowers, garden tools, metal d 


window frames, Sheds, trailers, down spouts, toys, 
machinery...any rusted ferrous metal surface. 
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TRUSTAN 7 
chemically reacts 

with rust, forming anew 

metal complex which is inert, | 
insoluble, and impervious to air 


and water, 
EWOOD / NEV 


W JERSEY 07852 


— Trustan 7's Impermeable 
Blue/Black Shield 
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Road funds to build bikeways 


The Dept. of Transportation in- 
itiated a new program recently that 
for the first time will allow states to 
build bikeways and walkways that 
aren’t adjacent to highways. 

Some $40 million annually will be 
set aside for this program, with ex- 
penditures limited to $2 million in 
any one state. But the money isn’t 
in addition to highway funds states 
receive from the federal government. 
Each state will have to decide how 
much of its highway dollars will go 
into building bikeways and walk- 
ways. And states will have to foot 
30 percent of the bill. 

If your town or organization is in- 
terested in getting financial help for 
a bikeway or walkway under this 
new program, an application should 
be made to your state highway de- 
partment, 


Hostel pass 


For $10 you can get an American 
Youth Hostels pass which entitles 
you to stay at any of 135 U.S. and 
4500 overseas hostels. Overnight 
charges range from $1.50 to $3 per 
night (lower overseas). For those 
under 18, the pass is only $5. It’s 
available from AYH, Delaplane, Va. 
22025. Information on hostel trips 
in the U.S, and abroad is also avail- 
able from this organization. 


Now: a radial for RV's, pickups 
Goodyear recently introduced this 
new Custom Flexsteel LT radial tire 
in sizes for pickups, vans, and panel 


trucks, Goodyear claims the tire 
gives these vehicles improved han- 
dling and a potential for three- to 
five-percent fuel saving compared to 
other tires, Prices begin at $65.50. 


48 | POPULAR SCIENCE 


Recreation roundup 


“i By HERBERT SHULDINER 


Multipurpose camper hauls bikes, too 


Champion’s new 18-foot-long Handi-Van is a versatile rec vehicle that gives 
you all the advantages of a camper, but also has a ramp that lets you load 
motorcycles, snowmobiles, or other fun vehicles you want to take along on a 
trip. The Handi-Van is built on a 125-in. Chevrolet or Ford chassis and 
comes with a six-cylinder engine and manual transmission. It can sleep up 
to six persons. An optional galley and toilet are available. Suggested retail 


price for the Handi-Van is $5600. 


Adjusting to the energy crunch 


“Most outdoor recreation activities 
now on the scene will survive the 
[energy] shortage, and many new 
ones geared toward close-to-home rec- 
reation will emerge,’ says James 
Watt, Director of the Bureau of Out- 
door Recreation. 

His reasoning: “The American 
people will continue to have the 
time, money, and inclination for out- 
door activity.” But the federal of- 
ficial sees RV makers developing 
more energy-efficient equipment, and 
outdoorsmen making heavier use of 
close-to-home leisure areas. 

So far, the response from manu- 
facturers has been limited to pro- 
motion of short trips and greater 
fuel economies. 

But Watt predicts that we'll see 
lighter and more eflicient RVs (and 
cars) in response to the shortage of 
fossil fuels. He also says the federal 
government can be expected to open 
more local recreation areas. 

The economic impact of recrea- 
tion is a big reason for Watt’s pre- 
dictions. He points out that the 
motorcycle market alone provides 
some 60,000 jobs and generates $3 
billion annually in our economy. 


Things to write for 


“Camping Trailer Handbook” tells 
how to select and use a tent trailer. 
It’s available for 50 cents from the 
Coleman Co., Somerset, Pa. 15501. 

“Rent-A-Canoe Directory” lists 
over 400 canoe liveries in the U.S. 
and Canada. It’s free from Grumman 
Boats, Marathon, N.Y. 13803. 

The 1974 edition of The Milepost 
—a guide to Alaska and the Cana- 
dian north—is available for $4 from 
Box 4-EEE, Anchorage, Ak, 99509. 


’ 


“Outdoor Adventures” is a catalog 
of western hemisphere tours offered 
by Braniff Airlines. It’s $1 from 
Braniff Int., Box 36001, Dallas, Tex. 
75235. 
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Dreaming up new RV designs 


Rohm and Haas recently put a 
group of designers to work to noodle 
up some innovative rec-vehicle de- 
signs, including the one above. The 
inverted boat hull doubles as a roof 
for the top storage compartment 
while you’re on the road (or in rainy 
weather) but pops off for use at your 
lakeside campsite. Other multi-use 
recreational vehicles proposed by 
Rohm and Haas include a camping 
trailer for compact cars. The trailer 
has pop-out walls to expand inierior 
space when you’re camped. 

Rohm and Haas offers the designs 
in an attempt to sell its product— 
Plexiglas—io RV manufacturers. 
However self-serving this might be, 
it’s good to see some fresh concepis 
in the RV indusiry. Ge) 


If you think you have to be towing 
vour trailer to enjoy it... 


Choose one of af many nearby retreats | 
and check into a Holiday Rambler 


Holiday Rambler is a joy to live with. The vice and Adjustment Plan will help keep your 
aerodynamic 1974's are thrifty on the road, Holiday Rambler the trailer it should be. 


but you really can’t begin , 
to enjoy one till you park it | 


somewhere. 
So park it someplace 
pretty, close to home. Par- 


take in the local camp- § 


ground fun. Let a little sun- 
shine rub off on you and 
the kids. Take it easy. The 


Reasons enough for you 
to take the RV you can'tlive 
with to one of our 300 Holi- 
day Rambler sales and ser- 
vice dealerships. Trade up. 
Check into a Holiday 
Rambler, and discover joy 
with All America’s Family 
Retreat. Write: 


comforts and unsurpassed luxuries of your HOLIDAY RAMBLER CORPORATION 
Holiday Rambler help make trailering the joy State Road 19 
it should be. Our exclusive Consumer Ser- Wakarusa, Indiana 46573 
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Take 


years of Army 


before college. 


If youre a high school graduate ready to take full 
advantage of college this fall, by all means go to it. But if 
you think you'd get more out of college a little later 
consider the benefits of 2 years of Army. 

Guaranteed job-training, or duty in Europe. With 
our 2-year enlistment, you can choose from a wide range 
of job-training courses, and if you qualify, have that 
training guaranteed in writing before you enlist. 

Or, you can choose to serve in Europe. Either way, 
you get a starting salary of $326.10 a month before 
deductions, with a raise to $363.30 in just four months. 

Enlist now, go 6 months later. This is like having 
your cake and eating it, too. With the Army's Delayed 
Entry Option, you can enlist today, get your decision out 
of the way, and not have to report for up to six months, 
depending on the job-training you sign for. 

It you'd like to try college while still in the Army, 
you can attend classes on post or at a nearby college. 
With the Army paying 75% of your tuition. 

And when your enlistment's over there's up to 
36 months of financial assistance Call your 


at the college of your choice. Army Representative 
at 800-523-4800 


(In Pa., call 800-462-4955 ) 3 
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New Ford and GM minicars being prepared in Europe 


Both Ford of Europe and Opel in Germany are producing cars that are 
smaller than the Pinto and Vega. The Ford Escort is only 156 inches long 
and weighs 1672 pounds, while the latest Opel Kadett is 162 inches long 
and weighs 1683 pounds. These are too big! Too big, that is, to compete 
with Volkswagen, Fiat, and Renault for the low end of the market. And 
that’s where the action is, now that gasoline supplies are lower and prices 
higher than ever. Ford and GM have designed new minicars for the 
international market, to be Jaunched in Europe next year. Will they he 
imported here? Probably not—but only because the companies are working 
on similar prototypes for production in the U.S. 


Conventional engineering 
in Ford-Mini 


Ford’s minicar will be built on 
an 87-inch wheelbase, with an over- 
all length of 146 inches. It will be 
a two-door four-seater with a hatch- 
back roofline (see drawing). The 
base engine will be a 40-hp OHV 
four-cylinder in-line water-cooled en- 
gine, of 800cce (48.8-cu.-in.) displace- 
ment. It is located in front, and 
drives a rear axle via a four-speed 
manual transmission. 


Front-wheel drive for Opel-Mini 


The new small Opel will be about 
the same size (90-inch wheelbase, 
145.5-inch overall length). Techni- 
cally, it has much more going for 
it than the Ford-Mini, for it will 
use a new SOHC four-cylinder en- 
gine and front-wheel drive. The en- 
gine will be placed transversely in 
the chassis, with the transmission 
alongside the crankshaft, and drive 
shafts to each front wheel. Engine 
displacement is planned for 900- 
1000cc (55-61 cu. in.) and power 
output for 45-55 hp. It will also 


be a hatchback/wagon design, but 
the lack of a rear axle will permit 
a lower rear floor—and a roomier 
car. 

Both cars will be light—1360 
to 1420 pounds. They will be geared 
for a top speed of 80-90 mph and 
give an average fuel economy of 
30-plus mpg. 


Following the Europeans? 


Cars of this size are the best- 
selling models in Europe, and have 
been for years. But are we ready 
for such little cars here? The an- 
swer lies partly in legislation. They 
will lose much of their performance 
and fuel economy if they must be 
modified to comply with the U.S. 
federal safety and emission-control 
standards. Imagine loading these 
little things down with five-mph 
bumpers, side guard beams, and 
dropping the compression ratio 
from about 9.0 to 82 or 8.5 to 
lessen the risk of NO, formation. 
It could be done, but it would seem 
more logical to seek an exemption. 
And there is a precedent: Sebring 
Vanguard, makers of a battery- 


Mini-Ope! will have front-wheel drive, 
transverse SOHC engine. 


German-bullt Mini-Ford will have front 
engine and rear-wheel drive. 
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The view down the road 


"44 By JAN P. NORBYE/PS Automotive Editor 


electric commuter car, have ob- 
tained an exemption from the safe- 
ty regulations. 


Whose priorities? 


What do you need most—a small 
efficient car, or clean air, or a 
padded cell on wheels? I don’t want 
to give up the fight for clean air, 
but I am not sure we must win it 
immediately—if the price jis too 
high. What I would give up is a 
lot of crash protection the govern- 
ment says I must have. It weighs a 
lot, and it costs a lot of gasoline 
to carry the extra weight. It matters 
much more in a light car (the 
safety equipment accounts for a 
higher percentage of the total). It 
seems the government thought your 
protection in a crash was more 
important than the fuel (and mon- 
ey) you save by driving a lighter 
car. Should cars below a certain 
size be exempt from carrying five- 
mph bumpers and side guard 
beams? If so, where do you set 
the limit? No matter where you 
set it, you'll open the door for a 
lot of minicars now in production 
in Europe and Japan, but techni- 
cally barred from this country for 
their nonconformity with certain 
standards. 


Cost-effectiveness 


I don’t want to argue the morality 
of it. The point I want to raise 
is that the safety standards were 
written before there was an energy 
shortage, and perhaps a revision is 
due. It is also possible that enough 
accident statistics have been now 
amassed to show the benefits of each 
safety item—and enable us to cal- 
culate its cost-effectiveness. 

Cost-effectiveness may be a cal- 
lous term (it represents lives 
saved and injuries prevented per 
dollar spent on safety equipment) 
but we cannot ignore it. If we put 
no limit on the cost, we would end 
up driving tanks filled with perma- 
nently deployed airbags. Instead, 
let’s examine our foremost automo- 
tive needs, and if the 50-mpg city 
car is one of them, we should find 
a way to make it legal—by chang- 
ing the car up to a point, and chang- 
ing the law up to a point. Now you 
ask “Who will set the points?” If 
we want points that make sense, 
the lawmakers must consult tech- 
nical people. Congress can call on 
the services of the National Acad- 
emy of Sciences for the facts, studies, 
and recommendations it needs. I 
hope Congress does, and listens. OG] 


Great Escape 
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To tinker or not to tinker— 
that is the question 


My 1966 American Rambler has 
70,000 miles on the odometer. The 
car runs well and seems to be in 
good condition. Nothing on the en- 
gine has been changed since the car 
was new. Should I put new brushes 
in the alternator, and replace the 
fuel pump and water pump, even if 
they are not giving any trouble? 

Henry Lops, New Orleans, La. 


I'd pull the starter and generator 
and do preventive maintenance. 
Look at the fuel pump and water 
pump for leaks. If they are both 
okay, leave them alone. Keep her 
tuned up. Keep a close eye on the 
oil and water, making sure both are 
clean and aren’t leaking. Slow it 
down a little, and she'll probably 
go another 30,000 miles. 


Wants to install c.i.d. and 
dual battery system 


I have a 1969 VW Squareback 
with electronic fuel injection. I 
would like to install a capacitor-dis- 
charge ignition system and a dual 
battery system (for light when camp- 
ing or when the power goes out). 
My worry is that these two items 
will cause problems with the elec- 
tronics in the fuel-injection system. 
Also, will I run a risk of damaging 
the system if I arc-weld some new 
body-panel sections into place? 

JiM MILLER, Coventry, Conn. 


If you do it correctly I don’t see 
any problems. But do you qualify as 
an automotive electrician or a week- 
end tinkerer? There's nothing wrong 
with doing your own work as long as 
you know what you are doing. But 
I've seen a lot of people who were 
supposed to be mechanics, and 
couldn't handle a job like this. If 
you goof, it will be expensive. As 
for the are welding, ground the car 
or engine and shield the electronics 
areas if you are welding around 
them, 


Man with a lot of questions 


I have four unrelated questions 
that I can’t get decent answers for. 
i) To stop, should I brake lightly 
for a longer period of time, or hard- 
er for a shorter period? 2) What 
would cause oil to be pushed out of 
the new filler cap on a 1960 Chevy 
six with more than 90,000 miles on 
the odometer? 3) My brakes alter- 
nately squeal then don’t squeal un- 
der moderate braking. What could 
cause this and what can I do about 
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Say, Smokey—” 


A clinic on cars by America’s most famous mechanic 


it? 4) There’s a squealing coming 
from the front of my 225-cubic-inch 
'72 Valiant engine when cold. It les- 
sens considerably or disappears when 
the engine is warm. Should I worry 
about it? Can I stop the noise? 
RICHARD ERNST, Endicott, N.Y. 


1) When you stop, stop—but with- 
in reason in reference to the traffic 
around you and the safety and com- 
fort of you and your passengers. 2) 
90,000 miles of wear and tear, and 
lots of blowby. 3) Dirty brake lin- 
ings—worn drums—bad brake springs. 
4) Your Valiant is trying to tell you 
something, such as leave it overnight 
at a good garage so the mechanic 
can crank it cold and hear the noise 
and diagnose its cause. From here I 
couldn’t do any more than guess 
what’s causing the noise. 


A braking problem 


At 36,000 miles new riveted brake 
linings were installed on all four 
wheels of my 1968 Pontiac Catalina 
wagon. The master cylinder was also 
rebuilt at this time. 

At 74,000 miles, I installed new 
Sears bonded brake linings on both 
front wheels only. Almost immedi- 
ately, I noticed the vehicle pulling 
to the left while braking. I carefully 
sanded the left front brake lining 
and drum. It still pulled to the left. 

I sanded the front left linings and 
drum again, and the pulling stopped 
for a couple of days. Then it started 
pulling to the left, then it pulled to 
the right. Presently it is pulling to 
the right. There are 77,000 miles on 
the car. 

The car pulls most of the time 
when braking, but not always. With 
greater deceleration, there is more 
pull. Self-adjusting the brakes (in 
reverse) does not help. It also pulls 
in reverse when braking, but in the 
opposite direction to how it pulls 
when going forward. 

JAMES J. VESELY, 
North Riverside, Ill. 


Start by having all four drums 
checked for size and roundness. As- 
suming they are okay, or you did as 
necessary to have them all made the 
same size and condition, have the 
shoes ground to the correct arch to 
fit the drums. Then check all the 
wheel cylinders for freedom of move- 
ment, cleanliness, and leakage. Then 
be sure the anchor ends of the shoes 
are adjusted correctly, Also, that 
shoe adjustment is even on all four 
wheels and with some clearance. 
Next be sure front brake hoses are 
clear and in good condition. Then 
pressure bleed the system until it’s 


clear of air. If it still does the 
hootchy-kootchy, look for tire trou- 
ble such as unmatched sizes, pres- 
sure, or construction types. If this 
is okay, you'll find something loose 
in the front suspension. This is a 
lot of work, I know, but it’s the only 
way to cover all the bases. 


Higher rear-axle ratio? 


I have a 1973 Dodge Sportsman 
Van, B-300 (one-ton capacity) with 
a 318-cubic-inch engine, automatic 
transmission, and power steering. I 
inadvertently ordered the perfor- 
mance axle (4.12). Would the econ- 
omy axle (3.56) help save fuel and 
decrease engine wear? I don’t have 
a trailer and don’t plan to get a 
heavy one. I rarely, if ever, load the 
vehicle to its capacity. If I decide to 
change axle ratios, would it be dif- 
ficult for me to do or should I leave 
it to the pros? And is it worth it? 

DICK FREDENBURG, Dayton, Ohio 


You'll be better off, in my opinion, 
with the higher ratio based on your 
description above. It’s not a hard 
job. Still, I rather doubt you have 
the proper tools or know-how. I'd 
suggest this as a job for the Dodge 
boys. And don’t forget to change the 
speedometer drive accordingly. Yes, 
I think it’s worth it. 


Not enough torque 


Last year I bought a 1973 Che- 
velle with a 454 motor, 400 auto- 
matic transmission, four-barrel carb, 
dual exahust, and a 2.73 rear-axle 
ratio. According to Chevrolet's 1973 
Chevrolet Passenger Car Trailer 
Recommendation, a Chevelle with 
this equipment is capable of towing 
a 5000-pound trailer. I’m having 
trouble pulling my 16-foot, 2500- 
pound trailer. At sea level with non- 
leaded gas, top speed pulling the 
trailer is 45 mph. With leaded gas, 
top speed is 55 mph. It’s terrible 
climbing hills. GM has tested the 
car and states the car runs well but 
is low on torque for pulling a trail- 
er. They refuse to correct the prob- 
lem even though the car complies 
with their recommendation. 

Do you have any idea why the car 
is low on torque, and what can be 
done to correct this problem? 

Frep Souza, Rodeo, Calif. 


The thing that hits me like a ton 
of bricks is that rear-axle ratio you 
have. A 2.73, I believe, is too high 
for what you want with engines 
strangled the way they are now. 
Based on your statement I know it 

Continued 


This bird was cider stealing gas 


Just one bird, like the one above, can rob 
you of valuable gasoline mileage. In fact, in an 
eight-cylinder engine, one misfiring spark plug 
can cost you as much as a 12 percent loss in 
gasoline. 

How do you catch a gas thief like this? The 
answer: with a tune-up that includes a new set 
of AC Fire-Ring Spark Plugs. 


Just a few of the causes of spark plug foul- 
ing that can rob you of gas mileage: 

Fœ Over-rich carburetion. Faulty 

~ automatic choke. Clogged air 

cleaner. Using fuel with improper 

| octane rating for your engine. Worn 


_¥ piston rings. Using spark plugs of 
wrong heat range. 
Check spark plug installation instructions 
in your Owner's Manual before any instal- 
lation. Just to be sure. 


And remember, even if you are driving slower 
these days, AC has a spark plug engineered 
for your car and your kind of driving. 

So tune up with AC Fire-Ring Spark Plugs. 
Get rid of the gas thieves in your car, and see if 
it doesn’t help improve your mileage. Today 
every drop counts. 


AC SPARK PLUG DIVISION OF 
GENERAL MOTORS CORPORATION 
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Your Armstrong tire 

dealer can help you 
increase tire file an 
gasoline mileage. 


Your Armstrong Tire Dealer is an 
independent businessman whose EN 
livelihood depends upon providing 
you with the best products and per- 
sonalized service in the tire industry. 
For instance, he can help you in- 
crease the life of your tires by mak- 
ing sure that you get the specific type 
of tires for your particular car and 
driving needs. He carries an entire 
line of top quality Armstrong prod- 
ucts, from bias ply and belted bias 
ly tires to the, latest in steel belt 
dials. Armstrong radials improve 
‘action and, because of their char- 
acteristically lower rolling resist- 
ance, improve gasoline mileage at 
the same time. 
For the finest tire products and 
personal attention, rely on your 


“Say, Smokey—” 
[Continued] 


was recommended, and I don't want 
to get into the middle of that. But 
Pll bet if you put, for example, 
around a 3.10 gear in your car il 
will be a new ball game. Next, who's 
going to pay for it? That’s where I 
leave. 


High-altitude problem 


I have a 1965 International Travel- 
all with 304-c.i. V8, better radiator, 
five-blade fan, A/C, four-speed trans- 
mission, 373 Powerlock rear end, 
power steering and brakes. On the 
last two trips with a 4000-pound 
trailer we've had trouble pulling long 
grades at high altitude. I think it’s 
vapor-locking, though the tempera- 
ture gauge didn’t always indicate the 
engine was hot enough for this to oc- 
cur. The vehicle, trailer, wife, two 
kids, and myself add up to 9500 
pounds. 

During our two trips when the 
Travelall was new we didn’t have 
this trouble. What do you suggest: 
Have the radiator rodded out: replace 
metal gas lines with Neoprene; put 
an electric fuel pump on one gas 
tank as a pusher; replace the ther- 
mostat? The trouble occurred with 
new points, plugs, and condenser 
after I had rebuilt the Holley car- 
buretor. Could rebuilding the carb 
do this? And how about a six-blade 
fan? 

Sam Marsu, Ventura, Calif. 


First, your engine is too small for 
steady legal-speed, high-altitude 
driving with the load you have, and 
nothing I can say will change that. 


independent Armstrong Tire Dealer. You can do something to help it, 


though. The biggest help would be 
anes aie | to lower rear-axle ratio, about 3.90 or 


Í A f D à MA Fi rp coisa you'll lose on 
-Improve gasoline mileage with this A 

~ Armstrong precision tire gauge. 
! 


Do everything possible to keep the 
fuel, carburetor, and pump cool. I 
suggest that your engine is weaker 
now than when new, and you should 
have it checked for compression and 


All your other ideas are good, ex- 
cept I don’t think that you need to 
add an electric fuel pump, assuming 
the standard pump is in good shape. 

Proper tire inflation can greatly increase gasoline mile- 
age (and increase safety, too). However tire inflation 
should be checked when the tires are cold. Even a short 
ride to your local service station can build up heat and cause inaccurate 


readings. That's why Armstrong, on behalf of your local Armstrong tuned back to maximum power. 
dealer, offers you this precision tire gauge. A $2 value for only $1.00. When you work an engine so hard it 
Simply fill in the coupon below. Keep your Armstrong tire gauge in the wears down quickly. Your best an- 
| glove compartment and check your tires regularly. You'll get better swer would be a new Travelall with 


gasoline mileage 


and a safer ride. a 392 engine. Gs) 
| The Tire Industry Safety Council strongly err seats 
| . . . 
| that tires be checked regularly for proper inflation. 
A ytor; Each month in Popular Science 
— — — — A $2 value for only $1 with coupon below. — — — — Smokey ees mawas puesto 
To get your Armstrong Tire Gauge, enclose $1 and mail this coupon to: PA aiie A es Shes pes 
Advertising Department, Armstrong Rubber Company, mance j 7 , 
500 Sargent Drive, New Haven, Connecticut 06507 is ing cars—selected from those 
PS-6 sent in by readers. Got a prob- 
lem? Send it to: “Say, Smokey—” 
Popular Science, 380 Madison 
Ave., New York 10017. Ques- 
tions cannot be answered by mail. 
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New ideas from the inventors 


ILLUSTRATIONS BY DANA RASMUSSEN 


Balloon-lofted sails wall off forest fires 


To create instant firebreaks where and when they’re needed, this inventor 
would form large sheets of metallized, fire-resistant fabric into sails. Their 
lower edges would be staked to the ground in the path of a fire, their 
upper edges hooked and cabled to hot-air balloons, The fire’s heat would 
keep the sails erect, create a kind of reverse windstorm to help slow an 
advancing blaze. Containing a fire behind a barrier would allow crews to 
fight it more effectively with conventional powders or sprays. 


Tent frame frames a cot 


frame of a cot as well as of an en- 
closing tent. By sharing some of 
the supporting members, cot and tent 
would fold down more compactly for 
storage or transport. In use, the cot 
and floor would be set up first, the 
tent erected around it from inside 
with simple pole-and-socket joints. 


Shield prevents paint spatter 


- Z 
Y 


You wouldn’t have to paint your 
flower borders or outside walls along 
with your roof or eaves if you used 
a shaped drip tray like this. Sus- 
pended below the area being painted, 
the receptacle would catch drips or 
spatters. When there was no proper 
place to hook it, you could hold the 
balanced handle in one hand while 
you painted with the other, 


Lift lid covers flatcar 


Hook catches mooring line 


A boatman could pick up a buoyed 
mooring line more quickly and safely 
—and without the aid of grappling 
hooks or an extra crewman—if he 
could simply maneuver close in, then 
tip this pickup overboard. A vane 
would help steer the floating, out- 
stretched pickup arm close to the 
line; then slippage and a ready 
spring hook would do the rest. 


eiM > Se ae 
Heavy cargo could be quickly 
forklifted on or off railroad cars 
that had covers like this. Jacked from 
either or both ends, they would elim- 
inate door or wall obstructions, 
let a forklift reach any part of the 
cargo without disturbing or moving 
any other part. Cranked down, the 
lids would provide closed-car weather 
protection along the way. 


lid—No. 3,670,664 to Duane V. Thornton, Saint Charles, Missouri. 

Copies of patenis may be ordered, by number, from the Commis- 
sioner of Patents, Washington, D.C. 20231, at 50 cents each. To write 
to an inventor, if address above is insufficient, address him by name 
and patent number in cave of the Commissioner. 


P i ions: Fire walls 
The follow; : ha been issued on these inventions: 
=No, 3.635.290 PRENT, Rexe Aidan Fullerton, OEN Cor MA ab 
No. 3,584,322 to R. A. McDougall, Charleston, W- Ko- AR 
É 4 . . A. d : -line 
3,528,388 in, Palm Harbor, Florida; Mooring 
hook—No, 3.590.767 i anek C. Dunbar, Portland, Maine; Flatcar 
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EXTRA MILDS 


ine, av. per cigarette, by ETC merr od. 


AMC’ i MATADOR COUPE 


EVEN OUR 
SPORTY MID-SIZE HAS A 
LITTLE GREMLIN INIT. 


jine that’s made our Gremlin so famous is 
lable as pence equip ment on the 1974 AMC Matador Coupe. 
; six cylinders for fuel economy, with enough power to al 


ylinders TOn 
ery driving situation. 
What's more, Matador Coupe q 
ain economy. It has more front seat | 


‘ass. And p ®) enty of space fora tarol, 
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sn't sacrifice comfort 
room than any car in its 
ive with luggage. 
ane -size car for 1974. 
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AMC PE BUYER PROTECTION PLAN 


ANOTHER GOOD 
REASON TO CHOOSE 
A MATADOR. 


No other mid-size built today offers anything like the 
exclusive AMC Buyer Protection Plan. A plan that gives added 
value to every single Matador we build. 


A SIMPLE, STRAIGHTFORWARD GUARANTEE. 


First of all, examine our guarantee. A guarantee that 
covers every part in every car—except tires —for 12 months or 
12,000 miles. And when we Say every part, we mean every part 
including all those little things that occasionally wear out like 
spark plugs, points, wiper blades, even light bulbs. 


When you buy a new 1974 AMC car from an American Motors dealer, American 
Motors Corporation guarantees to you that, except for tires, it will pay for the repair or 
replacement of any part it supplies that is defective in material or workmanship. This 


guarantee is good for 12 months from the date the car is first used or 12,000 miles, 
whichever comes first. All we require is that the car be properly maintained and 
cared for under normal use and service in the fifty United States or Canada, and 
that guaranteed repairs or replacement be made by an American Motors dealer. 


A LOANER CAR, ATRIP INTERRUPTION PLAN AND A HOTLINE. 


But the Buyer Protection Plan gives you more than justa 
guarantee. It contains a program to provide you with a free loaner 
car should guaranteed repairs take overnight. It has a special trip 
interruption plan which pays up to $150 for food and lodging if 
guaranteed repairs have to take place more than 100 miles from 
home. 


And if you should ever feel we aren't living up to our 
promises, just give us a call on our special toll-free hotline and tell 
us. We'll listen. 

The AMC Buyer Protection Plan: it's one feature no other 
mid-size offers at any price. 

AMERICAN MOTORS CORPORATION 
We back them better because we build them better. 


Buyer Protection Plan is a Trade an Mas 
Motorsc 
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GE invented the Potscrubber Dishwasher 
to clean even the dirtiest pots and pans. 


a E ror oreen 


a. 


oi 4 
ACTUAL UNRETOUCHED PHOTOGRAPHS 
Youcan find quiet, new Potscrubber “models 
in a variety of styles. Including built-ins, 
front-load portables (that can be built in 
later on), and a compact portable. 


That means practically any tough situation. 
From caked-on casseroles to crusty biscuit 
pans. Just remove large or hard scraps and 


follow the loading instructions. There's no 
pre-rinsing or scraping at all. There is evena The incredible Potscrubber Dishwasher 


cycle to handle your best crystal and china. from General Electric. It can take almost any- 
All, with results like this. thing you can dish out. 


| And Customer Care...Service Everywhere 
to handle even the stickiest job. 


Should you ever need service, you won't wherever you are or go in the continental 
have to look far. General Electric has Factory U.S.A., there'll be a qualified serviceman 
Service in over 250 cities. nearby. So call for Customer Care... 

And when you call us you'll get a Service Everywhere One more reason to buy 


technician carrying an average of -/ > ie a General Electric. 
= Alce If you've been wonder- 3 ® 


700 spare parts with him and i) i 3 
long hours of expert training a sa ing what you can do to vi 
~ , Save electricity, we've got Cos 


behind him. a 
In addition there are more 

than 5,000 franchised servicers 

across the country. Which means that 


a helpful booklet for you. 
Just send 25¢ to: Energy Booklet, 
Box 500, New Concord, Ohio 43672. 
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Keeping you posted from behind the scenes 


Oz cover painting this month got applause from 
the man responsible for developing this latest ver- 
sion of the Stirling-cycle engine. As we were about 
to send the cover to the printer, we were happily 
surprised by a visit from Dr. R. J. Meijer, head of 
the group at Philips working on the engine. He 
stopped by our New York offices on his way to 
Detroit from the Netherlands. After studying the 
painting, Dr. Meijer expressed surprise and pleas- 
ure about the many subile technical details that 
cover artist Ray Pioch had worked into the cut- 
away drawing. At lunch with several editors, we 
got a more personal glimpse of this eminent Dutch 
scientist and more of the human side of the long 
history of Philips’ involvement with the Stirling- 
cycle engine. 

For 27 years, Dr. Meijer told us, he and his 
group have pursued research and development on 
the engine despite the attitude of many people in 
his own company who thought the odd-ball “hot- 
air” engine was a dead end. From theoretical studies 
and calculations, he was convinced of the funda- 
mental superiority of the thermodynamics of the 
Stirling cycle over the cycle used in all the more pop- 
ular heat engines. It was this basic conviction that 
sustained him over the long years of disappointing 
reception in the marketplace. Now that current 
events have decreed a higher priority for low pol- 
lution and greater fuel economy in our automobile 
engines, his faith may be rewarded. To learn the 
details about Dr, Meijer’s latest development, see 
our story on page 66. 


Turning on to sunshine 


The energy establishment continues to make pa- 
tronizing statements about renewable energy 
sources, While giving lip service to the possibilities 
of solar, wind, wave, and tidal power, they relegate 
all to the never-never land of the future with no 
impact on the energy needs in our lifetime. The 
lion’s share of R&D money, both government and 
private, is going into projects dependent on tradi- 
tional nonrenewable resources such as oil, coal, and 
uranium. If everyone listens to these pessimistic 
views, their prophecies become self-fulfilling. 

Fortunately, there are a lot of enterprising indi- 
viduals and companies in this country unwilling to 
wait. The response to our March stories on the 
energy pinch has been gratifying. We've heard from 
people responsible for many serious projects under- 
way or in immediate prospect all over the country. 
Some we will be telling you about in future issues. 

We've heard from a firm in California that is 
building a new subdivision of custom-designed 
homes with solar heating built in. From Sandia 
Labs in New Mexico we've learned about their 
project for a “solar community.” Their concept 
envisions central collection and storage of solar 
energy and distribution to individual homes and 


businesses as heat, electricity, air conditioning,. 


and hot water. They’re building a pilot project. I 
am indebted to Mrs, W. B. Harris for calling my 
attention to a project at Texas A&M developed by 
her husband, Dr. W. B. Harris and Dr. Richard R. 
Davidson. The essence of their imaginative plan is 
to store the heat of the summer sun in natural 
underground lakes for heating homes in winter. 
Their studies show that an aquifer 50 feet thick 


with a 700-foot radius would store enough heat for 
2000 homes. 

Out at Arizona State University Dr. Charles 
Backus is principal investigator in a project to test 
the feasibility of lowering costs of generating elec- 
tricity directly from sunlight. Solar cells like those 
used in the space program work well but are far 
too expensive for larger-scale use on earth. 


Air conditioner with no refrigerant 


On the telephone the other day, Dr. Edwards, 
who invented ROVAC [PS, Dec. ’70, Aug. ’73] told 
me he had just finished final tests on the prototype 
air conditioner for cars, You will remember this 
remarkable machine as the one that cools without 
using refrigerant or condensers or evaporators. 

Here are the results: With an inlet temperature 
of 80°F he was getting an average of 5°F at the 
outlet, with a variation between 0° and 10°; the 
flow rate was 500 pounds of air per hour at 1700 
rpm drawing 2.7 hp. When you read this, we should 
have had a test drive in the car with the machine 
installed. We will tell you more in a future issue. 


Power from windmills 


A major aerospace company is moving into the 
windmill business. Grumman Aerospace Corpora- 
tion has obtained exclusive rights and a licensing 
agreement with Princeton University to use the 
unique semirigid airfoil (called the sailwing) devel- 
oped by Mr. Thomas Sweeney, Senior Aeronautical 
Research Engineer at Princeton. This is the wind- 
mill design you saw first on the November, ‘72 
cover of POPULAR SCIENCE. The rotor-blade config- 
uration is an offshoot of a high-performance air- 
plane wing design that minimizes weight and 
mechanical complexities. Grumman expects to have 
a prototype of its advanced wind generator system 
operating next month. 


Garbage wells? 


Some researchers are down in the dumps these 
days trying to contribute their bit to increasing our 
energy supply. What they are looking for, of course, 
is methane gas. That’s the familiar sewer gas or 
marsh gas. It’s produced by the decay of organic 
materials. It can be and is produced in man-made 
digesters, but that requires shoveling an enormous 
amount of garbage. But every big city has landfills 
where they have dumped mountains of garbage for 
years. A few feet below the surface natural condi- 
tions exist that are almost ideal for producing 
methane. In a Los Angeles landfill, scientists have 
drilled three test wells about 100 feet deep. They 
have gotten a gas flow of about 350 cubic feet per 
minute from each well—enough to supply 2400 
homes, according to Ronald Schwegler, the engineer 
in charge. Each well draws gas from about four 
acres of landfill. This site alone could support 
another 30 wells, Schwegler says. 

Scientists are not yet ready to say the scheme 
is economically practical. They plan more w >? 
other sites and will evaluate the results on} 
a year of operation. 
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As clean and quiet as an electric, yet overcoming most of the 


electric’s range and performance shortcomings, this 


New Stirling-cycle 
zero-pollution car 
runs on stored heat 


By DAVID SCOTT 
PS European Editor 


Taa an engine that runs on heat 
from any source—burning gaso- 
line, oil, steam, the sun. Couple it 
to a new kind of heat-storage de- 
vice that has recently been—among 
other things—used to store solar 
energy for home heating. What you 
come out with is a car that seems 
to be a combination of the best 
of all possible worlds. 

Its as quiet, clean, and vibra- 
tion-free as an electric, but has the 
pep and range of a conventional 
gasoline-powered car. And it’s not 
just a theoretical concept. At 
Philips Research Laboratory in 
Aachen, Germany, I recently saw 
half of this remarkable system: a 
thermal sponge that can be slotted 
into a car in place of the gas tank 
and hold enough energy to drive 
a car for hundreds of miles. And 
in Eindhoven, the Netherlands, I 
saw the other part: a Philips 
swashplate Stirling-cycle engine 
[PS, Feb. ’73]. 

The whole idea, of course, is 
strictly experimental. But this 
dark-horse combination could be- 

come a front runner in the race to 


build an economic no-pollution car. 

Energy stored for subsequent use 
is nothing new. The original thought 
along this line is the electric bat- 
tery. Flywheels have been tried in 
buses [PS, Feb. ’74]. But what 
a car needs is a light, compact 
energy source with a large capacity 
that can be recharged rapidly. 

Philips researchers figured heat 
could be the answer. Many Euro- 
pean homes have domestic storage 
radiators heated overnight by 
cheap-rate electricity. So let’s im- 
prove on the simple bricks used in 
these units, they reasoned, and find 
materials with greater thermal ca- 
pacity. Then let’s devise some ef- 
fective insulation to seal in the heat 
until we want to use it. 


Wanted: high heat capacity 


Their starting point was to find 
a substance with a high melting 
point and utilize the high heat of 
fusion. This occurs at the eutectic 
point, the precise temperature at 
which the solid and liquid can 
exist alongside each other. That 
temperature is constant, just as in 
a glass of ice water until the last 
speck of ice melts. Latent heat is 
given up at this point, and can be 
drawn off in large quantities until 


the material solidifies fully and 
the temperature starts to drop. 

The search narrowed down to 
fluorides of lithium, sodium, and 
magnesium, which have higher heat 
capacities than any other known 
compounds. One is a mix of lithium 
and magnesium fluorides (LiF/ 
MgF:.), which has a eutectic melt 
point of 746° C and the highest 
heat of fusion per unit weight of 
the lot. This makes it tops for heat 
engines like the Stirling. 

Its energy storage capacity is 
phenomenal. The efiective energy 
it can store in terms of kilowatt- 
hours is about 10 times that of a 
lead-acid battery per unit weight 
and volume. That means faster 
road speeds than with an electric 
car, and a far greater range on one 
charge. While lithium is a rare and 
expensive element, its content in 
the mix can be kept to about 10 
percent by weight to keep cost 
down. Or cheaper materials, fluo- 
rides of sodium and magnesium, 
give almost its storage capacity. 

The lab model heat tank I saw 
at Aachen (designed as a space 
heater) is a yard-high stainless- 
steel cylinder with a tubular elec- 
tric resistance element suspended 

Continued 


Mating two new technologies: Stirling engine plus molten-salt heat storage 


__ CYLINDERS OF SALT 


9 ELECTRIC HEATER COIL 
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Heat to run engine is stored in molten- 
salt mixture in sealed cylinders, trans- 
mitted to engine through heat pipe as 
follows: Hot cylinders heat liquid sodi- 
um in chamber, turning it to vapor. Va- 
por moves rapidly down pipe, gives up 
heat at engine, condensing into liquid 


again. Liquid is absorbed by wick, which 
lines heat storage and transmission 
spaces, and flows by capillary action 
back to storage area where cycle starts 
again. Engine is “refueled” by reheating 
molten-salt cylinders electrically. Later 
models might use fuel-fired heaters for 
faster cycling. 


Incredibly small! size of the Philips swashplate Stirling- 
cycle engine is seen in cross-section drawing above, show- 
ing installation in a Peugeot 104, Fiat 127, or similar city 
car. The heat-storage unit will be mounted beneath the pas- 
senger compartment and energy transmitted from it to the 
engine through a heat pipe (see diagram). The photo at 
right shows Peugeot with a conventional engine; its appear- 
ance would not change with Stirling engine. A Stirling- 
powered Torino is in the works, and a fuel-burning Stirling- 
powered Pinto is now operating. 


Top of one cylinder is connected to bottom of adjacent 
cylinder. As pistons move, working fluid (helium or hydro- 
gen) sloshes back and forth from cylinder to cylinder. When 
hot gas flows down, its heat is extracted and stored in the 
regenerator. Compression heat is extracted and dissipated 
by the cooler. As it flows back up, it absorbs the heat from 
the regenerator and is heated further by the heater. Since 
in a confined space gas pressure rises with rising tempera- 
ture, falls as temperature drops, pressure in each connected 
cylinder system goes through an up-down cycle. The pattern 
of pressures is such that some pistons are being driven 
down (high pressure on top) while others are being driven 
up (high pressure on the bottom). (Numbers show pressures 
at various points in cycle; 276 atmospheres equals more 
than 4000 psi.) Thus the engine is double-acting, delivers 
four power strokes with each revolution of swashplate. 
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Burner-powered version of Phil- 
ips swashplate Stirling engine 
[see PS, Feb. ‘73, for details] runs 
on any liquid fuel, Produces f > 
pollutants. Shaft revolves as et 
ton rods push Sequential| er 
swashplate. forcing on 


PIRTS it 
Engine is almost vibration eet. 
-free, 
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Swash plate’ engine is demonstrated by 
Dr. R. J. Meijer of Philips; heater is be- 
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hind, on table. Engine at rear is 60-hp 
unit used to design Ford Torino engine. 


Molten salt heat-storage unit under 
test at Philips in Germany: Cross-section 
diagram shows construction: 1) Outer 
container. 2) Insulation. 3) Molten salt. 
4) Inner container. 5) Electric heating 
element. 6) Metal hydride “switch.” 7) 
Hydride heating coil. 


Philips Stirling heat- 
storage urban car specs 


Weight .... and 2200 Ibs. 
Maximum cruising horsepower 27 
Max marn acceleration hp 5 

aximum speed h 


Acceleration (9 to 60 mph) 
60 mph steady 


Temperature, h 


orrn a 


o 
a] 


(Car type simil 
Fiat 127) 


t 
Heat losses 


er 
a 


wrapping 


he container in several 
layers of me 


metal foil spaced apart 
to avoid thermal contact. These 
mirror surfaces cut radiation loss 

The assembly is then enclosed in 
a close-fitting outer vessel. As in 
an ordinary thermos flask, air in 
the interspace is evacuated to 
stop convection. 

The insulation in the automotive 
version can keep the salt hot for 
one to three weeks, according to 
Philips—far longer than necessary 
for most uses. Charging time will 
run from one hour to overnight, 
depending on the wattage of the 
heating element and the current 
available. When speed is essential 
the unit could be designed for heat- 
ing up by a torch-like flame, which 
might take only 10 minutes. The 
heat is transferred from the mol- 
ten salt to the engine with a heat 
pipe [see “Heat pipes—new ways 
to transfer energy,” this issue] a 
remarkable device that can trans- 
mit 10,000 times as much heat as a 
copper rod of the same size. 

The method for turning off the 
heat flow to the engine has not 
yet been decided. But various 
methods could be used. For ex- 
ample, a chamber built into the 
heat pipe could be alternately filled 
with hydrogen—which transmits 
heat very efficiently—or evacuated 
to serve as a heat switch. Such a 
system is in use on the laboratory 
heat-storage system I saw in 
Aachen. Instantaneous torque 
changes are controlled easily: To 
make it stop, simply lower the pres- 
sure of the working gases in the 
cylinders. 


It’s quiet by design 


Back at Eindhoven, Dr. R. J. 
Meijer, leader of the Stirling Re- 
search Group, showed me one of 
the engines used to design an en- 
gine for a Torino humming away on 
a test bed. It was running on diesel 
fuel; the only sound was a subdued 
moan from the burner blower. We 
could talk in near-normal voices. 
The quietness was incredible. 

Since there’s no crankshaft on 
the swashplate engine as on the 
older rhombic-drive design, there 
are no gears to whine and the 
bearing forces are sliding rather 
than oscillating. With continuous 
combustion there are no explosions, 
so no muffler is necessary. The 
heat store is still some way ahead, 
but it will make the engine virtual- 
ly silent as well as pollution-free. 

{Continued on page 148] 


Dropping a record is the easy part for these automatic turntables. What happens after that makes all the difference. 


Automatic turntables: 


A guide for serious listeners 


By WILLIAM J. HAWKINS 
PS Electronics Editor 
PHOTOS BY ORLANDO GUERRA 


l t used to be easy. Any audio buff 
worth his weight in stylus pressure 
used a one-at-a-time turntable to 
play discs. Changers or multiple- 
play machines were for the less 
serious listener who could put up 
with the snap, crackle, pop ma- 
chinery in return for three or more 
hours of continuous record playing. 


$102. 45 
$74.95 


incl: P 
incl. P 


BSR 510 


All that began to change about a 
decade ago with the appearance 
of a sophisticated new breed of 
machines that have come to be 
known as automatic turntables. 
They’ll play a stack of records au- 
tomatically—like the old changers. 
But they also can deliver clean, 
professional performance of the 
kind once available only with man- 
ual turntables. 

The advanced machines, bristling 
with such goodies as cue and pause 


Basic Base Dust Dimensions Adapts Arm 

Price P=Plastic Cover Cartridge wxdxh to CD-4 Motor Welghting Speeds 
VM 1671 $49.95 incl. P —- Shure 45438-A 16 x 15 x 6 No 2-pole spr ing 16-33-4578 
VM: 1594 wa 95 Ing): P — Shure AS4IB-A 16x EEA LEL 


GLENBURN 2130 


control, counterweighted arms, and 
antiskate, aren’t cheap. The typ- 
ical batch we looked at ranged from 
$60 to more than $250. 

What do you get for the extra 
money as the price rises? And is it 
worth it? To answer these ques- 
tions, we selected twelve changers 
from six manufacturers (one top- 
of-the-line model, one mid-to low- 
priced), examined them, and put 


them through a series of tests. 
Continued 


BSR 810 $219.95 Incl. Incl. Shure M91-ED 18 x 14% x Yes 
GARRARD 62 $69.95 $6 $6 — 17x 15x7 Yes 
GARRARD 0-100 $209.95 $20 57 — 17x 15x7 


Yes 
MIRACORD 625 $129.95 $19 $10 =- 16% x 144% x 3⁄2 T 
MIRACORD 50H $259.95 $20 $10 — 18% x 14% x7% Yes 
DUAL 1214 $119.95 $10-12 $13 — 16x 14x7 Yes 
DUAL 1229 $259.95  $15-up $12 up — 164% x 14⁄2 x 7⁄2 Yes 
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No matter what you pay, we 
found most turntables will play your 
records. (One of ours refused until 
we freed the motor by hand.) But 
how it protects, ejects, rejects, and 
abuses your records, even before the 
first groove is heard, depends on the 
machine, what it’s equipped to do, 
and, more importantly, how well 
it’s equipped to do it. 

Here are some extras you should 
find in a serious player: 

è Cueing control. A lever that 
lifts or lowers the arm to any point 
on the record. It prevents record 
or cartridge damage from moving 
the arm by hand. 

è Floating idler wheel. The 
drive from the motor to turntable, 
called the idler wheel, should to- 
tally disengage when the table is at 
rest. This prevents flat spots in the 
wheel that can become audible as 
thumps during play. 

® Weighted counterbalance. This 
allows you first to balance the tone 
arm before adding additional 
weight, in grams, for the tracking 
force recommended for your cart- 
ridge. 

ə Antiskate. As the record re- 
volves, there is normal tendency 
for the needle to move inward, or 
skate, toward the center of the 
record due to the geometry of the 
ofiset tone arm. An antiskate sys- 
tem adds an equal, opposing force, 
eliminating distortion by allowing 
the needle to apply equal pressure 
on both walls of the record groove. 

® Synchronous motor. Correct 
turntable speed is important in re- 
producing the recorded pitch ac- 
curately. (It is especially impor- 
tant in maintaining the 30-kHz 
carrier for CD-4 discs, if you plan 
to move that way.) Synchronous 
motors, which use the 60-cycle line 
frequency for their operation are not 
susceptible to line-voltage varia- 
tions and maintain a constant 

speed over a wide spread of line 
changes. 

But can you judge the desirabil- 
ity of a turntable simply by the 
presence or absence of these fea- 
tures? We found that you can’t. 


What to look for 


Take cueing devices, for exam- 
ple, which are designed to prevent 
accidental dropping or skidding. of 
the arm on the record. Releasing 
the cueing lever gently places the 
stylus into the record groove with- 
out bouncing or lateral movement. 

On the Glenburn 2110, howev- 
er, the cueing lever is connected 
directly to the arm mechanics with 
no damping in between. Result: 
Moving the lever to the play posi- 
tion simply removes the support 
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from the arm, allowing a free-fall 
drop onto the record. The trick is 
to lower the cueing lever very care- 
fully, which slowly lowers the arm. 
This makes the dropping force 
dependent on the steadiness of 
your finger—exactly what the cue- 
ing device is supposed to cure. 

In the higher-priced Glenburn 
2130, however, as in all others with 
cueing capability shown here, the 
cueing lever is viscous-damped. 
Like the shocks in your car, the 
damping system allows the arm to 
float down without damage. 

All of our turntables had a float- 
ing idler wheel, but the Miracord 
50H throws in an extra conve- 
nience when you turn off the ma- 
chine: Besides moving the idler 
away from the platter and motor 
shaft, it engages a mechanical 
clutch that stops the turntable in 
a few seconds. 


How do they track? 


Tracking force affects both the 
quality of the playback and the 
longevity of the stylus and record. 
Two principal methods are used to 
set tracking force: More elaborate 
tables use a counterbalance weight 
plus a small coiled spring inside a 
variable control; lower priced ones 
use just a rather large, standard 
spring without counterweight. 

In the counterbalance technique, 
a weight on the rear of the arm 
slides back and forth to first put 
the arm in balance over its pivot 
point. Then, a separate control 
calibrated in fractions of grams 
applies spring tension of precisely 
the tracking force specified for the 
cartridge being used. Since the arm 
is in balance, its weight does not 
add to or subtract from the tracking 
force; the calibrated spring tension 
does that. Therefore, tracking force 
does not change with varying turn- 
table position, and the arm tracks 
even when the table is not level. 

With the spring counterbalance 
technique, there is no counter- 
weight and tension is adjusted un- 
til the combination of arm and sty- 
lus weight and spring tension gives 
the desired tracking force. 

Except for the BSR 510, we didn’t 
find the counterweight technique 
used in our players until we got up 
to the price level of the Dual 1214. 

The Garrard 62 uses the spring- 
tension method, but also incorpor- 
ates a counterweight. The counter- 
weight is fixed at a nominal point 
on the rear of the arm, putting it 
nearly in balance with the cartridge 
recommended for the machine. 'The 
spring tension is shown on a small 
indicator, but the markings are 

[Continued on page 146] 
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Top-of-the-line and moderately price 


Stacked discs won’t scratch each oth- 
er, slmple test shows. Edges and label 
support disc; paper slides between. 


Pushbutton operation on this Elac/ 
Miracord machine selects both the size 
of the disc to be played and the speed. 


eas ais ok ea 


GLENBUR 


BSR 810 X GARRARD 0-100C GARRARD 62 


DUAL 1229 MIRACORD 50H II MIRACORD 625 


machines were selected for comparison. Other models from these manufacturers cover a wide range of prices. 


Fk | 
Single-play selector on Dual 1229 lev- Slide controls set off this VM 1671 Variable dynamic antiskate control on 
els arm parallel to single disc. Auto machine. Under-the-arm balance spring this BSR 8710 is calibrated for both coni- 
mode optimizes error for third disc. is normal for units in this price category. cal and elliptical type cartridges. 
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Removable head, as on the Elac/Mira- As arm moves in on Garrard 0-100, Uniplanar construction Means all 

cord 625, makes cartridge installation cartridge pivots, keeping always tangent are up front for simpler Daérac gears 

easy. It pulls out or pushes into place. to grooves, eliminating tracking error. easier servicing on the Sianbu and 
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What we've learned from Skylab’s 


Our $214-billion space-station project 
richly paid its way in surprise discoveries 
and exciting new technology. Here’sa 
fascinating advance glimpse of some 
highlights of its practical results 


How Skylab actually looked in 270-mile-high orbit is seen 
above, in photo by last crew at departure. Contrasting pre- 
flight NASA drawing (small view below) shows how it was 
meant to be. In mishap during ascent to orbit, space station 
lost one solar wing— 
giving lopsided ap- 
pearance—and heat- 
and-meteoroid shield 
of main section. As- 
tronauts’ repairs 
made it work regard- 
less, saving $21-bil- 
lion project. In large 
photo, patch atop near 
end is sunshade 
rigged by second 
crew, replacing *’para- 
sol” first used tomake 
Skylab habitable. 
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Miey traveled as far as to Mars and back, 70,500,000 
miles in all. The three Skylab crews successively set 
new world records for duration of manned spaceflight, 
of 28, 59, and 84 days. Most of their total 171 days in 
orbit, at 270-mile altitude, was spent within their 118- 
foot-long station—but they spent as much as 41 hours 
outside it on spacewalks, including sorties for repairs 
and to retrieve priceless solar tele- 
scope films. 

Skylab marked the transition of 
our manned space program from the 
exploration to the exploitation of 
space, as NASA Administrator 
James C. Fletcher put it. The 100- 
ton space station became an orbit- 
ing laboratory for more than 800 
trail-blazing experiments, in fields 
including earth-resource surveying, 
meteorology, oceanography, solar 
physics, zero-gravity engineering 
and manufacturing, and life sci- 
ences. Besides reports of the find- 
ings by logbook entries and re- 
corded voice commentary, the three 
Skylab crews brought back more 
than two tons of films, and upward 
of 50 miles of data-bearing mag- 
netic tape. 

It will be years before this wealth 
of pictures and data can be fully 
studied and evaluated—but at least 
a brief, fascinating glimpse of the 
$214-billion Skylab project’s results 
can now be given. It was offered 
last February in the first scientific 
symposium on lessons learned from 
Skylab, which I attended in San 
Francisco. Here are the highlights: 


No time limit in zero gravity 


Skylab’s crews did far more than 
return the duration record for 
manned spaceflight to the U.S. and 
raise it to fantastic new heights 
(see table). Apparently they’ve 
supplied at last the hitherto-un- 
known answer to a classic space question, “How long 
can a man safely remain weightless?”—with the head- 
line-worthy reply, “There is no limit!” Although 
studies of their experience in weightlessness will con- 
tinue for months, medical experts so far have seen 
no effects that set any bounds to the duration of living 
in zero gravity. 

The explanation appears to be that well-recognized 
body changes in zero-g (such as a drop in mass of 
red blood cells, or in calcium content of bones) ul- 
timately slow down and, probably, level off at a 
plateau where the body is completely and stably 
adapted to weightlessness. By various current esti- 
mates this may take from a month to 50 days; Skylab 
missions were the first ones long enough to observe 
it. And on return to earth, the Skylab missions show 
that complete readaptation to normal gravity follows, 
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By WERNHER von BRAUN | 
PS Consulting Editor, Space WF 


pioneering experiments 


This big news from Skylab transcends purely 
medical interest because it has intensely practical 
aspects from a hardware standpoint: 

Giant ring-shaped space stations have been en- 
visioned, rotating like a wheel to replace gravity by 
centrifugal force if necessary. Designing a manned 
spaceship to go to another planet would become even 
more complicated, I once pointed out in PS, if a 
rotating cabin were needed. Now it appears that 
providing artificial gravity for either a space station 
or a spaceship can be dispensed with. 

Wherever spacecraft go, an all-clear for man’s un- 
limited stay will be a major advantage. One of Sky- 
lab’s outstanding lessons was the benefit to speed 
and quality of research of having man in a space 
laboratory as experimenter, judge, and decision-maker. 
And his presence permitted many objectives simply 
unattainable by unmanned spacecraft, however so- 
phisticated, remotely controlled from the ground. 


Jet-propelled astronauts 


So roomy was Skylab—largest spacecraft ever 
built—that it made an ideal place for safe indoor 
trials, in zero gravity, of Astronaut Maneuvering 
Units that will propel future spacewalkers on their 
errands with a minimum of time and exertion. Better 
than words, an accompanying photograph pictures 
an actual flight trial by the second crew’s Pilot, 
Jack R. Lousma, in the forward end of Skylab’s Or- 
bital Workshop section. His backpack-type gear 
propels him with 14 nitrogen-jet thrusters in any 
direction or attitude he chooses by manipulating 
hand grips on two armrests. 

NASA expects that such aids will play a major 
role in making space rescues; inspecting and repairing 
satellites and manned spacecraft; transferring crews 
and cargoes; and erecting structures like large space 
stations (or, possibly, assembling huge craft for inter- 
planetary flights) in orbit. The backpack can be 
worn either over flight coveralls or over a pressurized 
space suit, as it would be on excursions into space. 


A pioneering factory in space 


Future factories in orbit, manufacturing super- 
products with the aid of zero gravity, were described 
in a PS article of mine five years ago [PS, Dec. ’69]. 
Except for a few limited tests in Soyuz 6 that year, 
and in homecoming Apollo 14 in 1971, practical 
space trials of the idea began aboard Skylab with a 
series of 22 news-making experiments—designed to 
study the effects of zero gravity on such processes 
as crystal-growing, and making alloys of materials 
that won’t mix on earth. 

Most Skylab trials inserted a solid cartridge of a 
test substance into a cavity in an electric furnace, 
where it was radiation-heated to the melting point. 
With gravity absent, the molten mass formed no pud- 
dle, but hovered in the center of the furnace. Its 
ingredients could then mingle in much less inhibited 
fashion than on earth, since no gravity-driven forces 
of convection or sedimentation acted to separate 
light and heavy elements, and mixing of components 

Continued 
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Skylab’s wealth of pic- /% 
tures and data will take ` 
years to study fully, says 
author von Braun—but 
here he gives an advance 
glimpse of the momen- 
tous findings. 
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A flight-within-a-flight: Inside Skylab, Pilot Lousma tries 
out a nitrogen-jet backpack to propel future construction men, 
repairmen, and rescuers in space. 


Long-range earth-terrain camera view of Mobile Bay, Al 
showing load of sediment being carrled by rivers into bay a 
then into Gulf, will aid U.S. Corps of Engineers. and 
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Solar observatory’s control console is manned by Science 
Pilot Gibson. Hand controls trained telescopes on selected 
areas of sun—and, during last mission, on Comet Kohoutek. 


of the melt resulted purely from random diffusion. 

The hope was that, when the melt was allowed to 
solidify again under carefully controlled temperature 
conditions, some materials would form large and 
nearly perfect crystals—while others would produce 
alloys that simply could not be made on earth. These 
expectations were more than borne out. 

From the furnace came an indium antimonide 
crystal of unprecedented smoothness and perfection. 
Germanium-selenium and germanium-tellurium crys- 
tals 10 times as large as those grown in labs on 
earth, and much more homogeneous, were made by 
heating past the temperature of vaporization and sub- 
sequent cooling. 

All of these exotic-sounding materials are semi- 
conductors, which form the heart of modern solid- 
state electronics. Upon industry’s ability to produce 
larger and more perfect crystals depends the size and 
performance of transistors, solid-state chips, switch- 
ing devices, and even rectifiers. 

No less successful were attempts to alloy materials 


that refuse to mix on earth because of gravity. Gold- 


and germanium, and a lead-zinc-antimony mixture, 
melted and resolidified in zero-g, yielded metallurgi- 
cal compositions so finely dispersed that elated ex- 
perimenters called them “space mayonnaise.” Such 
alloys simply cannot be made in laboratories on earth. 


World records for duration of manned space 
flights—from Gemini to Skylab 


Year Mission Duration’ Natlonality Crew? 
1965 Gemini 7 13 days U.S. Borman, 
Lovell 
1970 Soyuz 9 17 days U.S.S.R. Nikolayev, 
Sevastyanov 
1971 Salyut 23 days U.S.S.R. Dobrovolsky, 
space Volkov, 
station Patsayev 
ĖS 
1973 First crew, 28 days U.S. Conrad, 
Skylab rita 
space station eitz 
-ŘS 
1973 Second crew 59 days U.S. Bean, 
` Garriott, 
Skylab Lousma 


space station 


1973-74 Third crew, 84 days s ae 
Skylab Pogue 


space station 


| loss of cabin- 

NOTES; All ew lost lives from accidenta 

atmosphere pressure during return to earth in Soyuz 11 spacecraft. 
Tews of ot iss rned safely. J 
ond Skylab ons EASy record ot 84 days might stand for a 
Scade, in opinion of observers. lh ite 

‘Fractions of days omitted. Shy enender, Science Pilot, Pilot. 
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Undaunted by zero gravity, the spider Arabella spins a web— 
no model of perfection, but demonstrating that animals can 
cope with a situation never before met by their kind. 


Most of our technological prowess is based on the 
limited number of metal alloys we can use to build 
our bridges, aircraft, nuclear reactors, and precision 
instruments. Under gravity, liquid lead and liquid 
aluminum will not alloy, any more than oil will 
ordinarily mix with water. But if zero-g can widen 
our range of available alloys, a new world may open 
for us. 

Some alloys such as niobium-zinc become super- 
conductive, meaning that their electrical resistance 
drops to zero at the temperature of liquid helium— 
452° below zero F. Electrons keep right on whirl- 
ing through a superconductive coil in a magnet, for 
instance, even after the power cord has been un- 
plugged. Suppose we could produce, in zero gravity, 
an alloy that is superconductive at room tempera- 
ture. (There is nothing in the book that says this 
is physically impossible.) We could then convey vast 
amounts of electric energy with zero loss to a densely 
populated urban-industrial district from a safely re- 
mote nuclear utility. 

Maybe one day we would even have automobiles 
without gas tanks. A multimillion-ampere current 
whirling through superconductive coils in our car 
would replace gasoline. The current would be slowly 
drained in driving, and the coils would be reloaded 
with electrons by plugging the car into a wall outlet 
in the garage. Dream stuff? Perhaps—but dreams are 
the basis of all real advances. 


Skylab’s down-to-earth view 


An Earth Resources Experiment Package (EREP) 
aboard Skylab included a long-range earth-terrain 
camera of 18-inch focal length, looking down from a 
scientific airlock in the Orbital Workshop section; 
and an array of six matched multispectral cameras 
of about six-inch focal length, making simultaneous 
views in light of different colors or wavelengths, at 
an optical-glass window in Skylab’s docking section. 
There also were optical and radar sensors, reporting 
data on magnetic tape instead of film. 

Surveying the earth systematically from space be- 
gan in 1972, with TV pictures that our unmanned 
Earth Resources Technology Satellite has radioed 
from 560-mile-high orbit. But no TV scanning system 
could rival Skylab’s pinpoint-sharp photos, direct 
on film, ferried to earth by its returning crews. 

From 270 miles up the earth-terrain camera yielded 
views vividly revealing highways, bridges, and city 
blocks. A sample photo of Mobile Bay (preceding 
page) shows their superb resolution. 

[Continued on page 128] 
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Floating breakwater 


rolls with 
the punches 


Tide-compensating ver- 
sion of tethered - float 
breakwater places anchors 
several feet above bottom 
so spheres can ride up and 
down with tides; ship's 


sé ill tie 


Fue” 


` Richard J. Seymour, tests model using 
1800 plastic spheres in wave basin at 
Scripps Institution of Oceanography. 


a 


anchors in sea floor keep 


nil 
| i In basic version of new system, five-foot 
whole array from drifting. 


Jis: hollow steel spheres placed five feet apart 
q qt are tied to anchors on bottom. Upside-down 


<tc 


pendu 


lums damp waves’ energy. 


An ingenious idea promises to save time and money in the struggle 
to save harbors and shorelines from the onslaughts of the sea 


By ARTHUR FISHER / Group Editor, Science and Engineering 


SCRIPPS INSTITUTION OF OCEANOGRAPHY 
La JOLLA, CALIF. 


eis day I interviewed Richard 
J. Seymour on a bluff overlooking 
the sea at this famed research cen- 
ter, the Pacific was living up to its 
name. But in a storm the same 
waves can turn into titanic batter- 
ing rams, capable of smashing 
boats in a harbor to tinder. And 
the steady slamming of even calm- 
weather waves can damage shore- 
lines and erode beaches. For cen- 
turies, men have laboriously built 
breakwaters of solid rock to stand 
between the land and the sea. But 
now, courtesy of Mr. Seymour and 
his mentor at Scripps—Prof. John 
D. Isaacs—there is a new approach 
to breakwater design, one that may 
prove simpler, cheaper, and even 
healthier. 

It’s called the tethered-float 
breakwater, and it’s not solid, but 
open: a network of spaced, hollow, 
five-foot steel spheres penetrating 


the surface, anchored so that they 
sway in the sea like so many up- 
side-down pendulums. The idea 
came to Prof. Isaacs when he no- 
ticed how hard it was for a Coast 
Guard cutter to approach a teth- 
ered weather buoy in the North 
Pacific: “Either the buoy would 
scoot away from the boat, or the 
boat would crash into the buoy.” 
Analysis in the laboratory led Prof. 
Isaacs to realize that the buoy was 
acting like an oscillator with a 
period faster than, and thus out of 
phase with the driving force—the 
waves. At a seminar attended 
by graduate student Seymour, he 
mused that the buoy must there- 
fore be subtracting energy from the 
wave, and wondered “what a lot of 
these would do in the water.” 


Wave energy cut 75 percent 


Result: Seymour supervised the 
building of a model tethered-float 
breakwater with 1800 one-inch foam 
plastic spheres arranged in a grid, 


each tethered by a 20-inch wire to 
a steel plate. When he tested the 
model in a Scripps wave basin, he 
learned that the idea worked: The 
spheres reduce wave height—and 
energy—by frictional “drag,” by 
reflecting some wave energy back, 
and by scattering some as the 
waves bounce among the spheres. 
The more rows of spheres, the more 
energy is dissipated. The 1800- 
sphere model cut wave energy by 
75 to 80 percent. “One of the 
unique features of this breakwater 
is that you buy or build only as 
much protection as you need.” 
And the open system avoids silt- 
ing problems, gives free passage to 
fish, and doesn’t trap pollutants 
the way a solid, breakwater would 
This year, Seymour will superin- 
tend the construction of a full-siz 
prototype in California’s Channel 
Islands, with the help of Besar h e 
a million dollars from th alf 
Dept. of Navigation ang vi State’s 
velopment. cean De- 
Ge 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Super hydrofoil 


Designed to carry up to 
65,000 pounds payload over 
1700 nautical miles, Super 
Flagstaff is Grumman’s de- 
sign for a military gunboat. 
The 84-ton vessel would be 
based ona smaller hydrofoil 
built for the U.S. Navy. The 
gunboats provide a stable 
rough-water platform. 


Solar charge 


A storage battery that powers 
lights and auxiliaries in this 
British electric car is charged 
by roof-top solar cells. This 
prevents the lights, usually 
run from the traction batter- 
ies, from dimming as power 
decreases, and conserves en- 
ergy for extra mileage. The 
30-cell array has a 12-volt 
output. 


Book checker 


Computerized library check- 
outs? That “light pen,” used 
in a London library, reads bar- 
oded book labels and re- 
ords information for a com- 
uter. A borrower's card is 
Iso optically scanned. Res- 
ation and renewal informa- 
28 entered with 

ard terminal. 
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Tow-along cab 


Tired of rush-hour highway 
traffic? One day you might 
ride to work ski-lift fashion in 
personal-rapid-transit vehi- 
cles like this. A Crusway sys- 
tem, proposed by Syracuse 
University Research Corp., 
would move minicars, bikes, 
or tricycles by overhead belts. 


No-drill boards 


Printed-circuit boards that 
eliminate the need for drill- 
ing through-holes have been 
devised at Sandia Laborator- 
ies. Plated through-holes are 
made entirely by photochem- 
ical processes. The photo 
(magnified) shows a micro- 
circuit with copper-clad cir- 
cuitry and plated through- 
holes. 


Anti-fogger 

Concerned about film fogging 
from airport surveillance de- 
vices? Film Wrap, available 
in 20.5”-by-72” rolls, pro- 
tects film from X-ray ma- 
chines. It’s $19.95 per roll. 
Maker: Aeroprint Products 
USA, 27 Bland St., Emerson, 
N.J. 07630. 


Roomy cab 

Need lots of cab space ina 
pickup truck? Ford’s Super- 
Cab has it. The new pickup, 
being introduced this month, 
has a cab 22 inches longer 
than conventional Ford mod- 
els. You get 44 cubic feet of 
space behind the front seat 


(left) for cargo or passengers. 


Jump seats swing down, and 
there’s a bench seat. 


Self-propelled ski 


You can slalom 35 mph— 
without a pull boat—on Kawa- 
saki’s Jet Ski. The self-pro- 
pelled water ski, with an in- 
board 26-hp engine, is seven 
feet long, two feet wide, and 
weighs 220 pounds. Kawasaki 
Jet Ski, Box 1490, Grand 
Prairie, Tex. Cost? About 
$1000. 


Peet ak. ae 


pees 


Giant copter 


Hovering in a low-altitude test 
flight, this new three-engine 
helicopter from Sikorsky is 
said to be the largest and 
most powerful in the Western 
world. The YCH-53E made its 
first flight from Sikorsky’‘s 
Stratford, Conn., plant recent- 
ly, with limited maneuvering. 


Wind arch propels craft on land or ice 


It looks like a wingless airplane zipping through a McDonald's 
hamburger-stand arch. But the rigid arch is the sail toa 
vehicle that recently reached 60 mph on Utah’s Bonneville 
Salt Flats. The unusual land sailer was tested by Albion 
College freshman Doug Amick, who built it from a design by 
his father, an aeronautical engineer. The craft, which 

weighs 400 pounds, was made from fiberglass epoxied onto 
shaped styrofoam. The sailer has three wheels (removable 
for Ice sailing), two of which are used for steering, 
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Collector 


The sun does the work with 
this experimental solar-heat- 
ing unit. It heats 50 gallons 
of water a day, up to 140° 

F, on clear days with tem- 
peratures as cold as 50°. The 
by-eight collector panel, 
igned by two Houston, 


snoin 


, ®ngineers, is connected 


‘oa 100-gallon storage tank. 
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Finger pen 

No gripping between fin- 
gers: You slip this ballpoint 
pen over your forefinger, and 
write. The pen, made in Hong 
Kong, is being sold in En- 
land for 35 pence. Users 

m that it makes a big 


in A e nrf 
in a person's hand- 


Swimming machine 


Flex your legs, then kick 
out—the Aqueon swimming 
machine enables you to out- 
speed an Olympic swimmer, 
says Pan Western Research 
(1506 Dorothy La., New- 
port Beach, Calif. 92660). 
As your legs move, the for- 
ward plane rises and falls. It's 
$124.50 ($97.50 in kit form). 


All-surface craft 


Hot off its Canadian As- 
sembly line comes this Bell 
Viking air-cushion vehicle, 
ready for Coast Guard trials. 
It will go on missions over 
any surface—water, land, 
mud, ice, snow—at speeds 
to 50 knots. The 11-ton craft 
is powered by a gas-turbine 
engine, cruises 13 hours. 


Metal detector 


“See” through bricks, tim- 
ber, tile, plaster? This little 
metal detector can, locating 
nails (and studs), pipes, and 
electrical cables. And as a 
security instrument, it picks 
up metal in letters or parcels. 
It's $49.95 from Edmund 
Scientific, 380 Edscorp 
Bldg., Barrington, 

N. J. 08007. 


4WD LUV 


Look what West Coast auto 
designer Vic Hickey has 
done with this Chevy LUV 
mini-pickup. He’s restyled 
the body and added four- 
wheel drive and a winch. He 
says it gets 20 mpg. Now 
GM is looking it over, with 
an eye to bringing it out. 


Sewage processor 
Lectra/San turns human 


waste into a sanitary effluent 


safe to pump overboard. 
Power from a 12V or 32V 
battery breaks up solids, 
electrolyzes disinfecting hy- 
pochlorous aci id from salty 
flush water. It’s $470 from 
Raritan Evigieering Co., 
Millville, N.J. 08332. 


Slow-speed skimmer 


Half aquaplane and half wa- 
ter ski, Skeeter’s little plat- 
form has an up-curved bow 
and binders. A larger surface 
area lets you tow it slower 
than a pair of skis—with a 
smaller engine. Skeeter’s 
$40; Florida Cypress 
Gardens, Cypress Gardens, 
Fla. 33880. 
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Slick boat coat 


A special additive in Sili- 
conized Yacht Enamel pro- 
tects boats against water and 
air pollutants, says Valspar. 
Just hose down the hull or 
deck with fresh water or 
wipe with a cloth to restore 
the original luster. It comes 
in seven colors at $5.85 a 
quart, $18.95 a gallon. Red 
and green cost more. 


Square-end canoe 
A three-hp outboard planes 


this square-end aluminum ca- 


noe that has mahogany tran- 


som, foam sponsons and lin- 


ing. The 12-foot Cartopper 
weighs 65 Ibs., costs $385; 
14-footer is 75 Ibs. and 
$420. Designed for back- 
woods by Sportspal, Drawer 
T, Emlenton, Pa. 16373. 


Fish finder 


Find the right surface tem- 
perature and you find the 
most likely spot for surface- 
feeding fish, say the folks at 
Lowrance Electronics. Their 
LTD 200 electronic ther- 
mometer measures water 
temperatures from 30° to 
90° F., runs on 12 volts. 
Lowrance Electronics, 1200 
E. Skelly Dr., Tulsa 74128. 


Manual tab 


Just lean over the transom 
and turn the handles on a 
pair of SOOTC trim tabs. You 
can do it under way. A 10-in. 
pair (boats to 16 ft.) is $35; 
12-in. pair (17 to 20 ft.) is 
$40; 14-in. pair (20 to 23 
ft.) is $46. Tempo Products, 
6200 Cochran Rd., Cleve- 
land 44139. 


Stern drive 


Boston Whaler’s 19-ft. Re- 
y o f comes with a 
si , 165-hp Mer- 


I OMC stern-drive. 

im, instrumentation, 

ol aluminum _ 
s are Standard, 


> oo y Q 
D pi 


ates cham St., 
land, Mass. 0237 70. 
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Flat head 


Headlamps are all round. 
Right? Wrong, say GM lamp 
engineers, who have designed 
this rectangular headlamp for 
some 1975 cars. Decreasing 
the vertical dimension of 
headlamps allows lowering 
the end of the hood, giving 
better forward vision. 


FOR YOUR CAR 


Versatile tester 


An economical dwell-tach and 
voltmeter rolled into one— 
that’s the 707 portable multi- 
tester. It's designed for four-, 
six-, and eight-cylinder auto- 
motive and marine engines. 
Price: $34.50. R. J. Shuler, 
Box 8537, Kensington Sta., 
Detroit, Mich. 48224. 
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One cooler for engine and transmission oil 


Keep oil from heating up excessively and you increase oil life 
and efficiency. Ditto for the life of bearings and seals. That's 
where the Hayden Duo-Cool comes in—a double-duty unit that 
cools both engine and transmission oils. Designed for tight 
under-hood space, Duo-Cool is only 34-inch thick. It comes in 
two models: Space Saver ($87.50), with equal cooling ca- 
pacity for engine and transmission; and Standard, for extra 
transmission cooling. Hayden Trans-Cooler, 1531 Pomona Rd., 
Corona, Calif. 91720. 


Flexible chock 


Unlike a brick or a piece of 
wood, this British chock won't 
be pushed out of place and 
rolled over. The spring-stsel 
device automatically shapes 
itself to the tire. When not in 
use, it folds flat. Humphrey 
Thompson Enterprises, Raans 
Road, Amersham, Bucks HP6 
6HT, England, makes it. 
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Pocket forecaster 


Tuck this little radio into your 
pocket and you probably 
won't get caught in a shower. 
The cigarette-pack-size Mini 
Weatheradio is permanently 
tuned to National Weather 
Service reports. It’s $14.95 at 
Radio Shack stores. 


Ultrasonic kit 


Scrub anything 41,000 times 
a second for a few minutes 
and you're bound to get it 
clean. That's what this Ultra- 
sonic Cleaner Kit does— 
cleaning paint brushes to 
dentures—using microscopic 
bubbles stimulated by ultra- 
sonic waves. The GD-1150 is 
$54.95 from Heath, Benton 
Harbor, Mich. 49022. 


Two way-signaler 


Responding to a pocket pager 
is easy— if you're near a 
phone. Suppose you're not? 
With this new Swedish clip- 
on transmitter, you press a 
button and it transmits a re- 
sponding tone to your caller, 
telling him you'll be in touch 
soon. 146 to 174 mHz. Sven- 
ska Radio, Fack, S-102 #20, 
tockholm 12, Sweden. 


Tu 
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Professional recorder for field use 


Want more from a portable cassette than just portability? The 
Sound Hunter from Sony/Superscope, designed for use in the 
field, may be your answer. The AC/DC portable contains a 
built-in Dolby system for noise reduction and special Ferrite 
and Ferrite head for up to 200 times the life span of a standard 
recording head. A Peak Limiter automatically monitors and 
holds input material below saturation level, preventing distor- 
tion, and auto shut-off saves battery life. The TC-152SD uses 
standard or chromium dioxide tape, sells for $299.95. 
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Pattern generator 


Putting a little color in your 
life? If it’s your TV set, you 
may need this new portable 
Color Bar Generator from 
Hickok to tune it up properly. 
An MOS LSI circuit supplies 
nine screen patterns for con- 
vergence alignment. Model 
239, battery-operated, sells 
for $109. Hickok, 1504 Du- 
pont Ave., Cleveland, Ohio. 


Sky spy 

No music on this radio—just 
“plane” talk. Sky Spy’s no 
larger than a marking pencil, 
and weighs just 1% ounces, 
but it picks up lots of heavy 
conversation between pilots 
and air-traffic controllers. it’s 
$24.95. Malar: Saxton Prod., 
215 N. Rte. 303, Congers, 
N.Y. 10920. 
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IN OUTDOOR 
RECREATION 


Stack trays 


Stack ‘em for carrying; open 
‘em for eating—Pac-A-Pic 
has four individual trays that 
travel sealed (with lid and 
carrying handle), all ready for 
a picnic. Compartments hold 
food, cutlery, and cup. Pac-A- 
Pic, made in England, sells 
for $29.95 from A. Edson 
Assoc., Box 51, New Ro- 
chelle, N.Y. 10804. 


Carrier rack 


Telescoping support legs ad- 
just the Hema carrier rack to 
any size car—compact to full 
size—and enable you to 
transfer it from car to car. 
Crossbars have protective 
plastic sleeves; and end bars 
have shock cords to secure 
awkward loads. Price: 
$39.95. Maker: ICM Marine, 
1140 W. 15th St., North 
Vancouver, B.C., Canada. 


Wash basin 


The rugged life is a little 
easier with this 20-ounce 
portable plastic wash basin. It 
includes a soap dish with 
cover and a two-sided mirror 
(one’s a magnifier). Price: 
$5.95. The Traveler is made 
by Rowland, Inc., Kensington, 
Conn. 06037. 


Versatile shelter 


for sun or shade 


Carry it under an arm to the 
beach or picnic ground—it 
weighs only 13 pounds. Un- 
fold it and lay it out—it’s a 
triangle about 14 feet on each 
side. Now, what'll you have? 
A sunshade open at the sides 
to admit the breeze? A wind- 
break? A closed cabana for 
changing into a swimsuit? 
The GladeShade does ‘em all. 
Made of one-inch aluminum 
tubing and gold-colored ny- 
ton, the unit folds for Carrying 
to a bundle approximately 88 
inches long, eight to 10 inch- 
es in diameter. = ; 
varies with the toe height 
Se og gle at Which 
you set the Seven-foot su 
porting sides. Th 2 


Shade sells 
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IN TOOLS 


Quick stripper 


Now you can strip in a streak. 
Holub’s new automatic wire 
stripper adjusts to slice and 
strip the insulation off any 
wire from 18-10AWG witha 
simple squeeze of your fist. 
The #18-300 self-adjusting 
stripper is by Holub Ind., 
Sycamore, Ill. 60178. 


i 


Adjustable ratchet 


Combine the adjustable 
wrench with the ratchet 

i wrench and you've got a real 

| time-saver in your tool box. 
The Hastee-8 is just that tool, 
and it fits any nut from 3⁄4” 
to 7%” (metrics, too). Price: 
$8.95. Davenport Tool Co., 
1132 E. LeClaire Rd., Eld- 
ridge, lowa 52748, makes it. 


Two attractive ways to hold tools Stripper /crimper 
You may have seen magnetic tool holders before, but here's The Wireplier won't strip as 
one with the power it takes to hold heavy tools like pipe fast as the stripper above it, 
wrenches and hammers. It’s two feet long, mounts with screws, but it does more. It strips 
and costs $10.50 from Arco Magnetics, 24005 W. Rte. 173, 6-22 AWG, crimps terminals 
Harvard, Ill. 60033. Above it, a similar idea in waistcoat form 6-22, and has five bolt-cutting 
from France: Five magnetic bars, each capable of supporting dies, as well as measurement 
over 10 pounds, keep tools right within reach while you work guides. Vaco, 510 N. Dear- 
A on a ladder or under a car. It may reach the U.S. in the future. born, Chicago, III. 60610. 


All angles clamp 


Making miniature frames can 
be a pain. Now it’s easier: 
The Frame-Square Mini- 
Frame clamp positions, holds, 
and locks all four corners at 
once on frames up to 12” 
square. It’s $39.20 from 
Blank-It, Box 569, 

Monroe, N.C. 28110. 


Quick grip 

Lift up the screw and it’s 
free from its half-nut so you 
can slide this vise’s jaw 
instantly into position. Drop 
the screw back and a half 
turn locks it up. Speed-Vise, 
made for drill presses, is by 
Cardinal Machine Co., 1819 
Dana St., Glendale, Calif. 
91201. 


Heavy-duty saw 


A sawdust-ejection system 
keeps the cutting line clear in 
Black & Decker’s new heavy- 
duty Sawcat. Other features: 
calibrated height adjust- 
ment, wraparound shoe, 
highly flexible power cord, 
20-amp long-life switch. 
Sawcats are made in 61⁄2”, 
744”, and 8” sizes at 

$80, $90, and $100. 


Flow-control funnel 


Here's a funnel you can 
control. It has a lever- 
operated stopper. Fill it, 
press the lever to drain, 
return the excess to its con- 
tainer. The funnel is $4.35 
from Brookstone, Peter- 
borough, N.H. 03458. 
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IN HOME 


IMPROVEMENT 


Primitives 


Now American Olean’s line 
of Primitive ceramic tiles 
comes in five new colors: 
Greenstone, Mahogany, 
Aspen, Leather, and Flame— 
all to add to the handcrafted 
look. The 14” tiles are made 
by American Olean Tile Co., 
Lansdale, Pa. 19446. 


Pool ae 


Leaky concrete pool got you 
sputtering? Dive in and fix 


it with Epoxybond Pool Putty, 


an epoxy mix that hardens 
under water. You mix the 
two-part system and press it 
into place. It sets in about 90 
minutes. Atlas Minerals and 
Chemicals Div., ESB, 
Mertztown, Pa. 19539. 


Sprinkler system 
Just $325 buys all that hard- 
ware at left—everything 

you need to hook up an under- 
ground sprinkler system 
covering over 10,000 square 
feet. It’s the Kingsize 

system from Aqua Spray, 
3808 W. 11 Mile Rd., 
Berkley, Mich. 48072. 
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Sparker 


You never run out of sparks 
with this new gas lighter. 
The secret: piezoelectricity. 


No flint. No fuel. No batteries. 


Press a button and the unit 
generates four 20,000-volt 
sparks that last, says the 
maker, 50 microseconds. 
The Sparkshooter is $7.50 
from Furno West, Box 755, 
Claremont, Calif. 91711. 
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Cubes 'n tubes 


Plastic tubes are connected 
by plastic cubes in a new line 
of knockdown furniture 
called Poly-Cubes. Padded 
vinyl seats add comfort to 
the seating pieces. Prices: 
from $110 for the sofa to $18 
for the lamp table. Zurn Ind., 
5533 Perry Hwy., Erie, Pa. 
16509 makes them. 


Mod paneling 


Piccadilly paneling puts 
color and texture to work to 
brighten any room. The white 
paneling has grooves and a 
simulated wood-grain pattern 
in bright, light colors. It's 
made by Georgia-Pacific, 
900 SW. 5th Ave., Portland, 
Ore. 97204. 


Ceramic hibachi 


What’s a Kamachi? A ceramic 
hibachi. Unlike its metal 
cousin, the Kamachi won’t 
rust, and its maker claims 
more even heat distribution. 
California Kamado, Box 
7067, 3591 Long Beach 
Bivd., Long Beach, Calif. 
90807, sells it for $19.95. 
Size? 13 inches ac cross 
chromed wire grill. the 
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les been costing us one-third of 
our total energy budget to operate 
the great American indoors. “And 
now that an era of cheap fuel has 
suddenly ended, thoughtful archi- 
tects suspect as much as half that 
energy is being carelessly wasted. 

The most visible symbol of waste: 
glass-box office buildings ablaze 
with light, massively heated and 
cooled in defiance of nature. Once 
considered artistic triumphs, they’re 
now recognized as ecological dis- 
asters. 

Finally, architects, engineers, 
and building operators are going 
back to basics. One firm specializ- 
ing in energy conservation reports 
savings of 20 to 25 percent in exist- 
ing buildings. In new buildings 
designed from scratch with low en- 
ergy use in mind, they estimate 
savings could reach an incredible 
60 percent. 

Recently I plodded about the 
sprawling, glassy Connecticut Gen- 
eral Insurance building in Bloom- 
field, Conn., with John F. Barna- 
by, senior associate engineer of 
Dubin-Mindell-Bloome. As con- 
sulting engineers who specialize in 
saving energy, the West Hartford, 
Conn., firm had been retained by 
Connecticut General to put their 
showcase headquarters on a diet. 

Here’s what D-M-B did: 

è Reduced lighting by as much as 
two-thirds in the executive wings, 
cafeteria, hallways, and parking lots. 
(“No need to keep a light burning in 
a broom closet 24 hours a day.”) 

è Limited use of escalators and 
elevators. 

@ Locked some outside doors to 
reduce heat loss. 

è Set the ETITA lower in 
close it. These two wastrels are winter, higher in PUNE 
in New York; but every city has Within a month, Barnaby note 
them. World Trade Center, for with some prige e, tess changes had 
example, uses enough electricity cut fuel oil use by 25 percent, 
to power a city of 100,000. Half sonay A 20 percent. And the 
goes into excessive lighting, re- required no capital 
mainder into machinery that minim al eff 
moves, heats, and cools people. 
Building suffers from sheer 
height, huge windows (that don’t 
open), central controls (with no 
local switches), and a "terminal 


to system that chills sum- 


reheat 


Glass-box skyscrapers— 
old-style energy hogs 
Lever House (left) opened the 
cheap-energy era 22 years ago; 
World Trade Center (above) may 


mer air for hottest areas and > 
warms it again for cooler ones. architecture 


that office 


a 


Instead of defying nature they'll work with it 
to conserve heat, cold, and light 


that don’t squander energy sranane 


lights, for example, don’t have to New aim is to make solar heat friend, not foe 
burn all night. “A tremendous a n E EA E 
amount of energy can be saved in - e : 
building systems,” he agrees, “by 
simply doing the same things my 
mother would have told me.” How- 
ever, as he poinis out, “energy sav- 
ings of this kind must start from a 
very high level in a company.” 


Saving energy by design 

Stein likes to look further down 
the road, toward buildings that are 
designed from the ground up to 
save energy. One such highly tout- 
ed energy-saving design is the Fed- 


eral Office Building in Manchester, Federal office building planned for culating air. One-floor building, partially 
N.H., due for occupancy in the Saginaw, Mich., uses solar collectors recessed into ground, has 17-ft. over- 
spring of 1976. The General Ser- to heat water for closed-loop heat- hangs, plantings on roof and in front of 
vices Administration, which oper- pump system that warms or cools cir- windows, waste-water recycling. 


ates 10,000 buildings, has desig- 
nated the Manchester structure an 
“energy-conservation demonstration 
project” and called in the Dubin- 
Mindell-Bloome group as energy 
consultants. A real lilt comes into 
the voice of Walter A. Meisen, as- 
sistant commissioner (for construc- 
tion management) of the GSA’s 
Public Building Service, when he 
describes this building. It is, he 
says, “designed from the word ‘go’ 
to save energy.” 

Long-forgotten lessons about 


how a building’s orientation and Solar collectors will be mounted atop GE installation, | funded by National 
shape affect its use of energy are Grover Cleveland Junior High in Dor- Science Foundation as an experiment, 
being reapplied. For example, the chester, Mass., to supplement its pres- will cost $354,000 and supply up to 20 
north-facing wall vii berat leant ent electric hot-air heating system. The percent of the school’s heating needs. 

12-in. thick, with heavy insulation 
and a dark color—all of which -£ 
will conserve heat in the chilly i 
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Instruments to measure energy use 
will be built into Federal Office Building 
in Manchester, N.H. Planned as an ener- 
gy-conservation demonstration, building ! 
has small windows, heavy fenestration, 3 
thick insulation. Various types of heat- 

ing, cooling, lighting, plumbing systems | 
on different floors will be compared. fi 
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Somewhere along in the 1950's we lost track of the notion that it would be 


northern New England environ- 
ment. The south wall’s finned and 
shaded windows will exclude solar 
heat in summer, but allow solar 
absorption in winter. The build- 
ing is nearly square, in order to 
enclose maximum volume with 
minimum wall area, thereby cut- 
ting heat loss. 

Lighting will be rigidly task- 
specific: bright enough where re- 
quired for deskwork, less bright on 
stairways, dimmer in lobbies and 
corridors, all with enough control 
points to prevent big wattage 
wastes. The heat systems will be 
the large-duct, low-velocity, vari- 
able-flow type, rather than high- 
velocity, variable-temperature sys- 
tems, which use two or three times 
more energy. The variable-flow sys- 
tem simply increases the volume of 
warm (or cool) air sent to where 
it is needed, rather than using up 
energy to cool already warmed 
air (or warm already cooled air). 
There is some loss in fine control, 
but the energy savings are sub- 
stantial. 

Unneeded hot or cold air will 
be recovered and stored instead of 

being dumped outside: Storage will 
be in three 10,000-gallon water 
tanks under the building. And an 
added energy-conservation fillip: 
5000 square feet of solar collectors 
will supply the energy for domestic 
hot water year-round and carry 
part of the building’s energy bur- 
den for winter heating, summer 
cooling. 

What’s it all add up to? Early 
GSA estimates were that the Man- 
chester building would save about 
25 percent of the energy used in a 
similar building. Then Fred S. Du- 
bin ran some computerized simu- 
lations that indicate the GSA is 

only half as optimistic as it ought 
to be. Dubin thinks the Manches- 
ter building will turn out to use 
56,000 Btu per square foot per 
year. That compares to 135,000 Btu 
for an average building of the same 
type. And that adds up to a re- 
markable 60-percent saving in en- 
ergy use. 


Major changes coming 


With energy savings of 25 per- 
cent possible in existing buildings 
and 60 percent in newly designed 
ones, it’s obvious that major 
changes are ahead for indoor en- 
vironments. Already, for example: 
_® City, state, and federal agen- 
cies are beginning to flex their reg- 
Watory muscles in preparation for 
a battle to reduce energy use in 
commercial buildings. Item: The 
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New York City Board of Educa- 
tion has hired Richard Stein’s firm 
to do an exhaustive study of en- 
ergy efficiency in the city’s schools. 
Stein promises some extremely in- 
teresting revelations and recom- 
mendations. Item: The Govern- 
ment Accounting Office, National 
Bureau of Standards, and Na- 
tional Science Foundation are get- 
ting deeper and deeper into the 
architecture-energy issue. 

è The American Institute of 
Architects—very belatedly, some 
critics say—has assumed a leader- 
ship role with its Task Force on 
Energy Conservation. Local AIA 
chapters are active in awakening 
public awareness. Item: The New 
York AIA chapter is now circulat- 
ing an exhibit called “The Archi- 
tect and the Energy Crisis,” rally- 
ing support for “a new architectural 
imperative: energy conservation.” 
Likewise, architectural schools 
around the country are developing 
new curricula inspired by the need 
for saving energy. 

èe Manufacturers of building ma- 
terials are getting the message: De- 
mand for energy-efficient products 
of all kinds is growing. 


We already know how 


The present administration has 
been accused of preparing for the 
energy crisis by shutting its eyes 
and thinking positive thoughts. 
But back in October, 1972, the 
President’s Office of Emergency 
Preparedness put together a staff 
study called “The Potential for 
Energy Conservation.” It was quite 
specific about what could be done 
to save energy in existing commer- 
cial buildings: Install better insula- 
tion; reduce window areas; control 
solar energy (e.g. use sun shades 
on windows to block heat-produc- 
ing sunlight); add heat-recovery 
devices to extract heat from used 
air dumped outside in winter; re- 
capture cold from used air dumped 
outside in summer; reduce heating, 
cooling, and lighting levels; and 
cut down the amount of outside 
air drawn into a building. The 
OEP staff study was also very spe- 
cific about what “vigorous imple- 
mentation” of these energy con- 
servation measures in commercial 
buildings would save: one million 
barrels per day of crude oil. 

Such “if everybody did” figures 
are at best blue sky. Everybody 
wort. And probably not everybody 
can. But the fact is that almost 
everyone involved in the design 
and construction of commercial 
buildings--architects, engineers, con- 


tractors—is taking a hard look at the 
assumption of limitless energy and 
the architectural “energy hogs” born 
of that assumption in the last 20 or 
25 years. 


Too much light 


Lighting is an area where en- 
ergy reform could have a dramatic 
and almost immediate impact, ac- 
cording to Richard Stein. He points 
out that a 50-percent reduction in 
the electrical power now used for 
lighting would mean a three-per- 
cent reduction in the energy use 
of the entire nation. 

But is a 50-percent reduction in 
lighting feasible? Stein tells the 
story of S. S. Kresge’s headquar- 
ters in Detroit. The building 
opened its doors in 1972 quite lit- 
erally in a blaze of light: 25,000 
40-watt fluorescent ceiling lamps 
poured down 100 foot-candles, or 
more, of illumination on every 
desk, filing cabinet, aisle, corridor, 
and storage area in the building’s 
general offices. (Sixty foot-candles 
is thought to be adequate for New 
York City school children to read 
by, and Stein thinks that is prob- 
ably excessive.) 

The 25,000 lamps were never to 
be turned off because, according to 
their manufacturer, ‘Continuous 
burning lengthens their lives.” 
That, of course, happens to be true 
of fluorescent lamps, whose life is 
shortened if they are periodically 
turned off and on. But, while leav- 
ing the lamps on continuously 
makes them last more total hours, 
the Kresge lamps were on over 
three times as many hours as they 
had to be over the course of a 
year. Result: an extravagant waste 
of electrical energy and, as Stein 
points out, “while the lamps lasted 
longer they had to be replaced al- 
most three times as frequently.” 
He calculates that turning out the 
lamps at night and on weekends, 
as well as more selective switching, 
(steps Kresge later took) could 
save up to 60 percent of lighting 
electricity. 


Heating by electricity 


Electric heating—the “clean en- 
ergy” once so heavily advertised— 
has also become a prime target for 
energy-minded architects and engi- 
neers. It is flexible, versatile, and 
cheap to install in new buildings. 
But as Stein and others point out, 
it is one of the most inefficient 
ways to use our fast-dwindling sup- 
ply of fossil fuels. 

E. Bruce Connors, chairman of 
the Energy Conservation Commit- 


ee 


best to do things simply 


tee of the St. Louis Mechanical 
Contractors Association, puts it 
this way: “Electric heat requires 
almost three times as much coal, 
oil, or gas to provide the same Btu 
of heat that could be provided if 
the fuel were burned in an efficient 
boiler in the building.” 

There is energy lost in the con- 
version of heat to electricity at the 
power plant and energy lost in 
transmission. The general rule of 
thumb is that only 30 to 40 per- 
cent of the energy available in oil 
or coal is converted to electricity 
at the power plant; add to that a 
9- to 10-percent loss in transmis- 
sion, and the efficiency of electric 
heat falls between 20 and 30 per- 
cent. (In comparison, an oil or gas- 
fired home furnace is from 50 to 
75 percent efficient.) Yet in 1969, 
40,000 new buildings went up us- 
ing electric heat—23 percent of 
commercial construction. 


Energy binge is over 


America’s architectural energy 
binge is just about over. We’re 
waking up to find that somebody 
has drained off our supply. Of 
course, nobody owns up. The build- 
er-client went for lowest construc- 
tion costs: poor energy-performance 
buildings that could be “fixed” by 
massive transfusions of low-cost 
energy. The architect was a pawn 
of the client. The engineer was sim- 
ply handed architectural decisions. 
Suppliers of building materials, 
machinery, and energy provided 
what the market asked for. 

With the notion of limitless 
low-cost energy fading into the 
past, certain building economics 
spawned by that notion will be in- 
creasingly challenged. A prime 
candidate for extinction is the 
“first-cost mentality” that has in- 
sisted on lowest construction costs 
and all but ignored the operating 
costs that would continue for the 
life of the building. Higher priced 
energy will encourage life-cycle 
costing: what a building will cost 
to operate over a period of 25 
or 50 years. 

Because Stein tends to view the 
last 20 years of energy gluttony as 
something of an aberration, he is 
hopeful about the future. He recalls 
his days in the 1980’s in the office 
of the great Walter Gropius, where 
it was “quite routine to make sun 
diagrams as part of the building 
design, and to specify sun shades 
On the south-facing wall.” 

Now, once again, the energy con- 
Sequences of architectural deci- 
sions are coming back in style. = 


be built in Bar Harbor, Me., 
will be self-sufficient. Huge 
windmill on roof, plus oth- 
ers, will supply electricity, 
using fuel cells. Solar roof 
panels will heat water; insu- 
lated skylights let in natu- 
ral illumination. Windmill 


will pump rainwater intoand Angled roof sections over tennis courts at Eugene, 
out of storage tank. Waste Ore., state recreation facility let in natural light and 
water will be recycled. ventilation, but block rain and direct sunlight. 


Future schools, like this one designed 
by Richard G. Stein, will probably have 
fewer, smaller windows (above). Verti- 
cal slats (right) deflect sun’s direct rays. | 


ree 


Floor plan shows open atrium as 
central focus of Ecology House. All 
rooms except utility and bath have a 
window-wall opening onto atrium. 
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Underground living 
in this Ecology House saves energy, cuts 


By V. ELAINE SMAY You enter the house by a stair that leads down to 
an open, brick-paved atrium planted with birch 
| trees, shrubs, and flowers. The atrium is the central 
nflation; energy shortage; urban blight; overcrowd- focus of the house, as in an ancient Pompeiian villa, 
ing! Ever been tempted to hide in a hole in the with every room except the bath and a utility room 
ground until it all blows over? That hole in the dominated by a window wall that opens onto it. 
ground may not be just an escape, it could even pro- Inside, the house is light and airy, the humidity 
vide some answers to these sticky problems. a constant 50 percent. Sun streams into the spacious 
At least that’s the opinion of John Barnard, an rooms. You can hardly believe you’re in what is es- 
architect who practices in Wellesley and Osterville, sentially a cave. 
Mass. So he built Ecology House, located in Marstons a 
Mills on Cape Cod, to demonstrate that man can live High cost, headaches, and waste 
underground cheaper (and maybe even better) than “For many years,” says Barnard, “architects have 
he can live on the surface. proceeded with a concept that there is no mechanical 
problem that cannot be solved by a massive infusion 
of energy.” Long before the Arab oil embargo, Barn- 
ard realized that such extravagance had to be aban- 
doned. But energy conservation was not his only 
concern; he was aware of the other problems that 
plague the homeowner, such as building costs, main- 
tenance, and urban ugliness. 
To minimize building costs, inexpensive materials 
and simple construction techniques were used. The 
floor is 314-in. reinforced concrete. Exterior walls 
are of poured concrete using standard foundation 
forms and reinforcing; the roof, precast concrete 
planks. Styrofoam insulation covers the exterior. 
To waterproof the roof, Barnard used three plies 
of 60-lb. asbestos felt and hot pitch. Hot pitch alone 
was mopped on the side walls. Then the house was 
buried—a blanket of earth 12 to 18 inches deep 
covers the whole thing. All this insulation has ac- 
complished just what Barnard hoped it would: Heat- i 
ing and cooling costs are about a third to half what 
you’d pay for a similar house above ground. 
Because of the simplicity of construction much of z 


Fresh air is py i Iy into house by electric heat- t 
8 pum tinuously ! 
ing-cooling ont y Aiah humidity is held at 5Ọ percent, [Continued on page 132] 
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Underground atrium 
permits outdoor living 
with privacy assured. 
Houses of this size 
(1200 sq. ft.) could 
be built on lots as 
small as 50 by 50 ft., 
says architect John 
Barnard, providing pri- 
vate homes for a 
dense population yet 
preserving landscape. 


Low-cost initial construc- 
tion, heating/cooling bills 
about one-third to a half 
those of a conventional 
house, and nearly main- 
tenance-free materials help 
ease financial burden of 

home ownership. 


' atrium 
would 
drop 


Kitchen/dining area is open, airy. Brightly printed 
shoji screens hide storage wall and return-air ducts 
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Come for a wild preview “‘flight’’ on a 


75-knot ocean-going 
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i = = Throwing giant rooster tail from its half- hp gas turbines power eight centrifugal 
1 x submerged props, Bell's SES-100B (above lift fans; twin 314-ft. propellers are driven 
and left) skims ocean waves. Three 600- by three 4500-hp gas turbines. 


Water jets shoot out the stern of Aero- _hydrofoils. Like the Bell, she has solid 
jet-General’s streamlined SES-100A, sidewalls, uses gas turbines, and is made 
which steers with retractable forward of marine aluminum to save weight. 
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surface-effect ship 


Two experimental air-cushion craft may be 
forerunners of our new high-speed navy 


By BEN KOCIVAR / PS Consulting Editor, Flying 


Don firmly belted into an airline- 
type seat on the bridge of SES- 
100B, a “flying” ship that’s done 
75 knots on a bubble of air. 

A brisk wind is whipping up the 
waters of the Gulf of Mexico off 
Panama City, Fla., as our experi- 
mental Bell Aerospace craft, with 
a crew of seven, aims its blunt 
nose straight into loping eight- 
foot seas at 40 knots. The ride 
feels somewhat like a flying boat 
taxiing at high speed before take- 
off. 


SES: the new destroyers? 


This strange craft I’m on is one 
of two 100-ton air-cushion research 
vessels in the U.S. with keel-like 
sidewalls. Besides the Bell SES- 
100B there’s’  Aerojet-General’s 
SES-100A. Aircraft gas turbines, 
modified for marine use, drive 
props on the 100B, water-jet pumps 
on the 100A. 

Under U.S. Navy contracts, the 
two companies have designed, built, 
and tested their surface-effect ships 
at a cost of some $25 million 
apiece. At stake is the future of the 
Navy’s projected class of 100-knot, 
2000-ton antisubmarine ships. So 
far SES-100A has hit 76 knots, 
100B 75 knots. 

We skip off some foamy crests, 
bump and stumble a bit, then 
lunge ahead repeatedly as the mon- 
ster air cushion beneath heaves us 
up over the tumbling waves. Two 
variable-pitch, six-bladed super- 
cavitating props keep shoving us 
ahead. 

Suddenly there’s a series of real- 
ly big bumps. Then one giant 
crest spills green water over the 
bow and stops our 100-ton vehicle 
as though it had ploughed into a 
gargantuan hay bale. 


“We hit a rogue wave!” 


Someone shouts the informa- 
tion, then: “APU has shut down.” 
The APU is the auxiliary power 
unit. We shudder to a halt as Capt. 
Gordon MacLane hauls back on 
the three drive throttles. Then we 
settle lower into the water as he 


Kocivar sits at SES-100B‘s helm—bridge looks like an air-| 
plane cockpit. Big wipers sweep spray off windshield. Í 


also pulls back on the throttles 
controlling the three lift engines. 

My eyes sweep the dial-studded 
instrument panel. All the needles 
are moving to the Orr position or 
are there already. We are dead in 
the water; a deafening silence has 
replaced the loud whirring of six 
powerful gas turbine engines. 

What happened? The rogue wave 
our 78-ft. experimental craft hit 
must have been well over 10 feet 
high. Possibly a slug of sea water 
got into the auxiliary power unit’s 
air intake and choked it. 

There’s no point in continuing 
the test run until electricity for 
the instrumentation—all of it gen- 
erated by the APU--comes on 
again. 

A 50-ft. Navy boat takes a strain 
on our bow line and holds the 
100B’s head into the sea while our 
test crew scrambles around below 
decks checking circuits. Twenty 
minutes after the APU quit I hear 
the engines crank up and were in 
business again. 

I see the side-spray blowing 
around us as our lift engines wind 
up. Now the 100B is sitting on an 
air bubble that has hollowed out 
the water under it. The weight of 
water displaced by the bubble 
equals the weight of the SES. 


Like a seaplane on step 


Then Capt. MacLane engages the 
props and we start moving for- 
ward again. At first the 100B feels 
sluggish as she picks up speed. 
Suddenly I sense a marked accel- 
eration, just as though brakes have 
been released. It feels like a sea- 
plane getting up on step. We’ve 
reached “hump” speed—about 18 
knots—climbed out of the hollow, 
and begun planing. 

The bow wave disappears as we 
ride higher and quickly reach our 
new reduced cruising speed of 30 
knots, set lower as a precaution. 
The rest of the test run is a breeze: 
One observer even dozes off on the 
smooth, fast ride back to base. 

Before boarding SES-100B, un- 

[Continued on page 130] 
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“Venetian blinds” in the deck cover air 
intakes for lift fans. If a fan stops, its in- 
take can be closed to prevent the vessel's 
air bubble from leaking out. 
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Giant cowls, facing aft on either side 
h S 
of the bridge, were added to shield a : 
intakes for the marine gas turbi 4% 
saltwater spray that could dam 
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THE NEW TENTS: 


take-along 
vacation homes 


Colorful and spacious, they’re easier to set up 
than ever, and there are a lot of 
improvements to make camping more fun 


By HERBERT SHULDINER 
PHOTOS BY JIM DAVIS 


aS living is easier in today’s new generation of tents, and 
pitching them is a lot simpler, too. This combination is 
helping to make them more popular than ever as shelters 
for both extended one-site camping holidays and on-the-go 
backpacking trips. 

What makes the new tents easier to live in? Greater 
unobstructed interior space, for one thing; improved water 
repellency and ventilation, for another. Streamlined styling, 
lighter weight, and attractive colors also win votes. 

Umbrella and cabin tents have largely displaced old- 
fashioned wall and tepee types. Most of these new tents 

| have built-in, or exterior, framing that makes for pole- 
free interiors. Some even have tension frames that speed 
setup time and eliminate the need for guy ropes. 

Also new is the tent that tacks onto a van, recreational 
vehicle, or hatchback car—turning it into an instant camp- 
er, or increasing the sleeping capacity of a rig. 

Cabin tents with their tremendous roominess are best for 
family camping. Umbrella tents are more compact and 
easier to erect, but their sloping walls steal interior space. 

European-inspired styles and bright colors are mush- 
rooming this year. And giant screened windows open all 


ji outdoors to you while still keeping out the bugs. 

Tent materials are changing significantly. One reason: 
] Cotton, the traditional canvas material, is in critically short 
f supply. And plastics have been incorporated to give tents 


Continued 


Panoramic window of Trailblazer’s Van tent by Stag attaches 


to RV to pro- Trailblazer’ i 
. t4 4u 14 Ar x Sa s Pro ht- 
Sandpiper II opens up great view of mes 7'11” by 6'10” camping room. This weight nylon tent Pd = I 
j camping area, but its full screen keeps em A tent can also be used by design for a REEN aR i egra di 
bugs out. Flap rolls down for privacy. itself—it has zip-shut doors, roof: no condensation inside ven 
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Colorful new tents range from spacious family types to 
compact backpacker models. Sierra Design's Wilderness 
model (1) is from Kelty Pack Co. All-nylon shelter weighs 
under six pounds; price is $120. Spacious cabin tent, 
Ward's 98224 model (2), has nylon walls and breathing 
cotton roof, It weighs 28 pounds, costs $139. Compact 
Coleman Olympic (3) can accommodate four adults. Its 
walls are 7.7-0z. cotton with an 8.1-oz. cotton duck roof. 
Price: about $140. Trailblazer’s Sandpiper II cabin tent (4) 
has nylon walls and cotton drill roof. Price: $95. Unique 
Stag Van tent (5) attaches to side of van. {t's $126. Sears 
cabin tent (6) has 9-by-11-foot floor. It’s made of cotton 
with dry wax water-repellent finish. Price: $115. Jumbo 
Ward 9-by-12 cabin tent (7) has ripstop nylon walls and 
cotton roof. It's $150. Expanding walls of J. C. Penney‘s 
5-by-7 nylon Sherpa backpacker’s tent (8) provide amazing 
interior space. With aluminum poles, it weighs eight pounds. 
Price, $49; fly, $19. Add-a-room model from Camel (9) is 
designed to fit its Oasis tent-camper, but also mates with 
other RVs. It’s made of cotton canvas duck and has 108 sq. 
ft. of living space. Price: $224. 
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Tent flaps stay up on this Stag van tent 
with help of neat snap ties, eliminating 
messy dangling strings. 


better resistance to wet weather. 
Virtually all have sewn-in vinyl 
floors. And sometimes the walls are 
vinyl-coated on the bottom six 
inches to keep out water. 


Prices are up 


Along with the cotton shortage, 
these improvements have driven 
tent prices way up. A spokesman 
for the Canvas Products Association 
International told POPULAR SCIENCE 
that prices for some tents have near- 
ly doubled in the last two years. 

The cotton crunch has spurred 
an increasing use of nylon. Nylon 
tents used to cost about twice as 
much as cotton tents. Now tents of 
similar design and size cost about 
the same, whether cotton or nylon. 

Which is better? Nylon is lighter, 
but cotton has one big advantage: 
Although both nylon and cotton 
must be treated to repel rain, 
treated nylon loses its “breath- 
ability,” while cotton continues to 
breathe. A treated all-nylon tent 
will form annoying condensation. 

Despite this, nylon is extremely 
popular with backpackers because 
its so light. To get around the 


Weather-sheitered vents in 
top of Montgomery Ward 
tent create venturi effect, in- 
suring ventilation even with sere 
all windows zipped. 
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Telescoping pole adjust- 
er makes it easy to erect 
frame. It eliminates set- 
ws, other difficult ad- 


justment guides. 


condensation problem, nylon tents 
are made with untreated roofs. 
Rain is kept out by pitching a 
water-repellent fly over the tent. 

Pitching a fly over a big family 
tent is pretty impractical. So tent 
makers are using nylon walls and 
treated cotton roofs. The roofs 
breathe and keep moisture from 
building up inside. Cotton still is 
most popular with buyers of fam- 
ily tents, which are generally car- 
ried in cars where weight isn’t im- 
portant. Experts say that in general 
the best cotton tents are those with 
fabrics that weigh approximately 
seven to nine ounces per sq. yd. 

This type of canvas requires 
relatively less “filler” to make it 
water-repellent. Lighter, cheaper 
fabrics need a heavy coating of a 
waxy substance to fill in the gaps 
between threads. The drawback: 
The waxy finish cracks or peels 
off after relatively short use, and 
you’ve got leaks. 

Virtually all fabrics used to be 
given a “wet” finish with a wax- 
like substance. Now dry or semi- 
dry finishes are being used exten- 
sively. Generally, the drier the fin- 
ish, the less wax used. The driest 
finishes have no wax at all. In- 
stead, they contain plastics such as 
polyvinyl chloride to impart water 
repellency. Some tent fabrics may 
be treated with fluorocarbons to get 
the same effect. 

You’ll pay more for dry or semi- 
dry finishes because they cost more 
to put on. But they last longer. 

The biggest decision for tent 
buyers, though, isn’t fabric or fin- 
ish—or even style. It’s size. Tent 
sizes are given by floor dimensions. 
But some tent walls are straight, 
others slope in. So the living space 
in tents of the same floor dimen- 

[Continued on page 140] 


Coleman tents has series 
of slots into which you 


rect tension. 


Tent-pole adjuster for 


slide outer pole for cor- 


Now: self- 


They’re press-and-place 
simple. Even spacing and 
edging are automatic 


By JOHN CAPOTOSTO 


H ow would you like to tile a 
bathroom or kitchen in one af- 
ternoon? You can—anyone can 
—without previous experience. 
New self-stick ceramic wall tiles 
make the job easy. Just peel off 
the backing and press into place. 
That’s about all there is to it. 

Each tile has spacer lugs built 
in, so there’s no need to fuss 
with toothpicks or matches to 
get the proper spacing between 
tiles. To further simplify instal- 
lation, a special tungsten-car- 
bide tool is available for cutting 
the tiles when necessary. 

These new tiles are made in 
England. They measure 414” 
square by about 3/16” thick— 
a trifle thinner than American 
tiles. On the back of each tile 
are five equally spaced adhesive 
strips protected with a remov- 
able paper backing. The adhe- 
sive has terrific holding power. 
Once you’ve pressed a tile into 
place, you’ll have a tough time 
trying to remove it. An excel- 
lent feature indeed. 


Installation procedures 


The tiles can be installed on 
almost any fiat wall, even right 
on top of old ceramic tiles. Two 
no-nos are plastic tiles and un- 
even walls. The self-stick adhe- 
sive doesn’t get along with plas- 
tic, so old plastic tiles must be 
removed. Wavy walls are best 
handled with nonadhesive- 
backed tiles and a special adhe- 
sive that can fill slight irregu- 
larities in the wall surface. 

Special round-edge tiles elim- 
inate the need for bullnose or 
caps. You just install the round- 
edge tiles along vertical and hor- 
izontal edges. For outside cor- 
ners, special corner tiles are 
provided. 

For proper adhesion, walls 
must be clean, dry, and free of 
dust. Begin the installation by 
establishing a horizontal base 
line and a vertical plumb line. 
Do this with a plumb line and 
a spirit level. Your first horizon- 


Tungsten-carbide tile cutter scores the 
glazed surface for cutting. Use a straight- 
edge to assure straight cuts. 


Break scored tile by placing scored line 
over a match stick and pressing down 
firmly on the edges of the tile. 


Place the tile in position, firmly butting it up against adjoining tiles. Press firmly 
for best adhesion. Check work as you go to keep rows straight and true. 


tal and vertical rows of tile are 
aligned with these reference lines. 
Then all other tiles are butted up 
against these two rows. 

The tiles can be cut when nec- 
essary with a special tungsten-car- 
bide cutter guided by a straight- 
edge. Put a length of masking tape 
on the back of the straightedge to 
keep it from slipping on the glazed 
tile while you’re making a cut. All 
cutting should be done before you 
remove the backing paper from the 
adhesive strips. And all cuts 
should be made perpendicular to 
the adhesive strips. 


Application over old tiles 


This isn’t much different from 
working on untiled walls. The on- 
ly trick is in the edge treatment 
when the old tiles go only partway 
up the wall. There are three ways 


to handle the problem, all detailed 
in the sketches below. 

Whether you’re putting the tiles 
directly on the wall, or over old 
tiles, your final step is to fill the 
spaces between tiles with grout. 
Just rub the grout into the cracks 
with a sponge. 

Cristal Self-Adhesive Do-It-Your- 
self Ceramic Tiles are made by H 


Edge treatments over old tile 


When old tiles go only partway up 
the wall you have a choice of three 
edge treatments. First choice: Run 
new tiles a little above old, fill space 
with grout. Continue new tiles up the 
wall if desired. Second choice is used 
over thick tile: Run new tile up to top 
of old tile, then cap with a strip cut 
from a round-edge tile. Third cholce: 
Build out wall flush with old tile. 


oe 


Peel off backing paper only when you're 


ready to place a tile. All cutting is done 
with the backing paper in place. 


Grouting can start immediately; use a 
sponge to work grout into cracks. 


& R Johnson of England, and mark- 
eted here by H & R Johnson, Inc., 
1270 Sixth Ave., New York, N.Y. 
10020. They’re available at lumber- 
yards, hardware stores, and home- 
improvement centers. The tiles 
come in a smooth-surfaced Cameo 
series and a textured Stuart series. 
Prices? About $1.55 a square foot 
for Cameo, $1.85 for Stuart. |? 
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Apply sealer with squeegee—or 
a dampened soft-bristle brush— 
at rate of one gallon per 10 
square yards, in smooth coat. 


To start, dig out damaged areas 
with old screwdriver; fill with a 
dense asphalt patching mix. This 
should cure several weeks. 


For best traction, surface 
any slopes with sand slurry: 
MIX 3 to 6 jbs, of silica sand 


into galion of sealer. 
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Resurface your 
asphalt driveway 
yourself 


A new protective sealer maintains 
asphalt’s durability and good looks 


By ALLEES 


Fo all its convenience, an asphalt driveway can 
be a nuisance. There’s little doubt it’s the quickest, 
least expensive paving you can have laid down— 
and, if the surface is kept free of cracks and pits, 
asphalt can be the best-looking driveway for a 
home. But there’s the rub. It gets year-round 
abuse from sun exposure, frost damage, water 
seepage, gasoline fumes, and solvent spills. Even- 
tually, it loses its surface sheen and smoothness. 
And if cracks and crumbled areas are left open, 
deterioration of the whole thickness soon follows 

accelerated by winter exposure, since water fills 
the voids, then expands with freezing. 

Thanks to a new protective sealer with a coal- 
tar base, driveway maintenance can be an easy 
do-it-yourself project, spread over several Satur- 
day mornings. Of course, you may call in a repu- 
table sealing contractor for the work. But beware 
of transient truckers who may appear in your 
neighborhood offering a cut-rate price to “dump 
the balance of their load from a nearby job.” Any 
such windfall surfacing may wash away in the 
first heavy rain. Such bargain applications are 
often done with thinned-out oil-based cutback— 
or even used motor oil! 

Koppers Co., Inc., of Pittsburgh developed a 
rubberized coal-tar emulsion for federal agencies 
involved in airfield maintenance, and is now pack- 
aging it—as Super Pavement Sealer—in five-gallon 
pails for homeowners. The strength of the dried 
film is several times greater than that of unmodi- 
fied tar emulsion sealers. 

Before application, sweep the driveway free of 
dirt and debris. Where there’s been oil or gas 
drippage, scrub with detergent. Dig out loose ma- 
terial from cracks, as shown, and fill these—and 
any deep gouging from studded snow tires or 
chains—with a mix slightly denser than the exist- 
ing pavement. After several weeks’ cure, on a day 
no rain is expected and the temperature of the 
pavement is above 45°, apply the sealer. Mix 
(with a paint blade in a power drill) to a creamy, 
uniform consistency. Pour sealer directly onto 
dampened pavement in a windrow and spread as 
shown. When dry, apply second coat at right an- 
gles to the first. 

If driveway is open-textured or sloped, make a 
slurry by adding sand to the sealer for this second 
coat—you’ll need a gallon of slurry for each seven 


yards of pavement. 


Arrowhead hut 
is snug retreat 


Unique floor plan, plus pyramid roof with 
chimney skylight, creates distinctive shape 


line steep-pitch roof is a three-faced pyramid (dotted 
lines on the plan indicate ridge boards) imposed on a 
floorplan shaped like a blunt arrowhead. The result: 
an eaves line of multiple angles that looks at home 
in any natural setting. Inside, exposed-beam ceilings 
and the flue of a prefab fireplace soar toward a central 
skylight that’s a pyramid all its own. 

The only partition wall encloses the bathroom—and 
supports two hinged bunks that fold up during the 
day. Across the room, two more bunks can be wall- 
hung to sleep a second couple. A sliding glass door 
gives onto the dramatically cantilevered deck—which, 
on a waterside site, could jut past the bank. 

Architect Robert Martin Engelbrecht calls it Akanu 
—an Indian term for “small lodge.” It’s the first of 
several designs we asked the V-PAC Council to add, 
this summer, to the series we presented last year. 


PS LEISURE HOME Plan of the month 


RME & ASSOC 


Council members—and their specialties 


American General (prefab stairs); Andersen (windows, glid- 
ing doors); Darworth Inc. (stains, preservatives); Du Pont 
(paints, interior finishes); Frigidaire (kitchen appliances): GAF 
(roofing); Georgia-Pacific (paneling, doors); Johns-Manville 
(insulation); F. E. Myers & Bro. (water pumps); Pass & 
Seymour (wiring devices); Simpson Timber (decking, siding); 
Singer (heating); United Farm Agency (land resources): 
Universal-Rundle (bathroom fixtures); Heatilator (fireplaces). 


You can order plans several ways 


Akanu study plan ($1): floor plan with added specs to hel 
p 


you decide if it’s for you. V-PAC Guide ($2): catalo 
plans in serles. One set of blueprints: $25; three at Other 
Princeton, N. S $35. 


PS Vacation Plans Service. Box 622, 
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STEEL Predrilled 
center column runs 
full height through 
Studio Stair, shown 
in three photos on 
this page. Treads 
with cylinder hubs 
just slip over top of 
column. Decorative 
wrought iron for bal- 
usters Is optional, as 
is a continous wood 
rail. Models cost from 
$450 up to $900. 


—_ 


Add drama to 
your home with 
a spiral stair 


A wide choice of install-yourself kits 
—in wood, steel, or cast aluminum— 
make it an easy home improvement 


A far cry from those backstage spirals that 
feathered chorines used to clatter down in ’30s 
movies, today’s circular stair comes in a choice of 
styles, sizes and materials to complement any 
decor, from traditional to mod. There are few 
jobs you can handle in a weekend that offer this 
kind of clout toward transforming your home. 
To demonstrate both points, we’ve rounded up 
a half-dozen manufacturers whose units represent 
the best on the market. Since stair kits aren’t 
cheap (economy models that you’d only use out- 
doors start at $300; the more elegant designs 
shown here range from $550 to $900) , you should 
write for brochures from several manufacturers. 
All brochures explain clearly how to order—by 
diameter, floor-to-floor height, direction of rota- 
tion and balcony/platform treatment. Sample 
checks of the instruction sheets that come with 
these kits indicate they’re well prepared and easy 
to follow; assembly goes fast.—Al Lees 


Who makes spiral stair kits? 


STEEL (left): Studio Stair by American General Prod., 
1735 Holmes Rd. Ypsilanti, Mich. 48197; diameters— 
SYA’, 4’, 44%’, 5’, 6’. CAST IRON, STEEL, or ALUMI- 
NUM (above right): Duvinage Corp., Box 828, Hagers- 
town, Md. 21740; dias.—314’ to 8’ In 6” increments. 
Not shown: Iron Craft, 1000 90th Ave., Oakland, Calif. 
$2603; dias.—3’ to 7’. Mylen Industries, 650 Washing- 
ton St., Peekskill, N.Y. 10566; dlas.—314’ to 814’. 
WOOD: Stair-Pak Products Co., Route 22, Union, N.J. 
07083; dias.—4’, 414’, 5°. ALUMINUM: Columns Inc., 
Box 895, Pearland, Tex.. 77581; dias.—4’ to 6’, 


For interior installation of aluminum kit, far 
right, turn page 


For tips on other units, turn to page 138 


IRON or steel or aluminum stairs 
from another manufacturer—Duvin- 
age—come in wide range of models 
with many options, from $350. ee 
Above, cast-iron galvanized for x A 


weather; model at right, about $900. §& 


WOoD Handcrafted of clear red oak (or other hardwood), ALUMINUM Each sculptured tread is separate 
Stair-Pak comes unfinished, ready for easy installation, for assembled with short pipe nipples and couplings. so nc 
under $850 (extra for turned balusters shown). s) $550. 
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Five views of our installation show how 
tair column ties into open framing of 
nd floor. Note that underside of 
ceiling between the 


creates 
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joists. Skewed joist hangers (for 45° 
joints) are by Simpson. Centered on In- 
tegrid ceiling is triple Circline fixture 
that echoes circle of stairway. 


For compact 
leisure homes — 


Tie a spiral 


By AL LEES / PS Activities Editor 


A spiral was the natural choice 
for the interior stair of our Lock- 
box. Since the house is basically 
a 16’ cube, there’s no space to spare 
for a conventional stairway. Our 
second floor is open at both front 
and rear corners, for a “floating 
bridge” effect; the back opening— 
tightly designed into a hall that 
runs from second-floor entry tc 
bathroom — offers minimal stair 
passage. And since we wanted to 
leave the underside of our t&g 
flooring exposed to create a beamed 
ceiling for the first story, we need- 
ed a stair we could use structural- 
ly, running the flooring out over 
it as a landing. 

We ran up and down a dozen 
makes before choosing. Three things 
tipped the balance to this cast- 
aluminum kit from Columns, Inc. 
(for address, turn back a page) : 

è No hassle to get it down the 
mountain to our remote site. It 
arrived in two lightweight cartons 
(100 Ibs. each) and it assembles 
via short lengths of pipe, so there’s 
no full-height center column to 
wrestle with. 

è The tread castings are shrewdly 
engineered to stack into an attrac- 
tive sculptured column. We liked 
the open spoke look at the center— 
also shrewd, since it forces you to 
step on the wider part of the tread. 

@ The top bracket adapted well 
to our scheme for dispensing with 
the usual platform by tying the 
column into our floor framing. This 
gave us an “instant” utility stair 
between floors, letting us dispense 
with hazardous ladders. The stair 
served for nearly two years before 
we finished it off with railings and 
paint for these photos, so we can 
endorse the unit as durably sturdy. 

The stair went up slick as a 
rocket. I’ve worked with few KD 
kits so well designed for goof- 
proof assembly. Plus a portable 
drill and a screwdriver, you'll 
need a pair of good-size pipe 
wrenches to tighten threaded cou- 
plings that snug the whole column 
assembly into one unit. 

Both ordering and installation 


A AOE oe re 
[Continued on page 134] 


Frame this well-engineered kit right into your joist structure 
for the easiest, trimmest route to upstairs bedrooms. 


Fourth in a new Lockbox series 


stair to exposed -joist flooring 


FLAT PLATE FOR SPLICING 
GECTIONG OF HANDRAIL 
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Kit parts include (clockwise from left): 
balusters, pipe couplings and nipples, 
sample rail post, center post, railing 
units, tread castings, handrail sections. 
Across center: post bases and lag 
screws, two-part column base, top cap. 


Common stair heights 


[si MINIMUM | MAXIMUM 


73%” 77%" 
10 Treads 80%” 


li Treads | 67%" | 92%" | 


18 
12 Treads 


13 Treads® 102%” | 108%" | 
109%” 1164” 


15 Treads 117” 124” 
*This stairway is made with 27740 treads 
and it takes thirteen of them to a full circle. 


Stack tread units and—unlike other me- 
tal kits—position them as you go by slip- 
ping balusters into tread sockets. 


Stair ties in via V-notched column cap 
that bolts to 2-by-4 frame nailed to 
doubled header joists in foreground. 


Posts for balcony rails are driven onto 
their bases; connecting rail assemblies 
bolt between flanges on post and cap. 
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from the flue is transpor 


HEAT PIPES —new ways to 


aa 

WV hen we put one end of it 
to something hot, I make sure peo- 
ple don’t touch the other end. It 
gets hot so fast you can burn your- 
self before you know it.” 

The speaker was Walter W. Long 
of the University of New Mexico’s 
Technology Application Center, a 
hotbed of research on the truly re- 
markable yet little-publicized de- 
vice he was describing to me. Give 
up? It’s the heat pipe, a simple 
but spectacularly efficient heat ex- 
changer that requires no external 
power and has no moving parts. 

You can probably think of doz- 
ens of uses for an invention with 
such ideal properties. So did a 
handful of engineers and business- 
men, who have been boosting the 
heat pipe’s prospects for years. But 
it took the present energy crunch 
to really burnish the heat pipe’s 
luster. 

Suddenly, plant engineers who ex- 
haust waste heat are finding it prac- 
tical to recover and recycle the 
energy. Homeowners are buying a 
heat-pipe device that warms rooms 

with energy recovered from their 
oil-furnace stack. Air-conditioning 
engineers are putting heat pipes to 
work precooling or preheating fresh 
air entering buildings. 

With their special ability to 
transport heat and distribute it 
evenly, the pipes are being used 
in automotive design |see “New 
Stirling-powered car runs on stored 
heat,” this issue], to cool computer 
circuits, and uniformly heat indus- 
trial furnaces--or restaurant grid- 


Compact heat-pipe attachment Fi nai 
nace flue recovers waste heat. pee 
heat pipes are installed in the pa 


3 heat 
hot escapi ses. Recovered 
escaping flue ga ted along the 
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dles. Scores of thousands of them 
will punctuate the Alaska oil pipe- 
line. 

The heat pipe isn’t much to look 
at: a sealed tube, containing a 
working fluid and a wick that just 
sits there and moves heat. A pipe 
one inch in diameter and two feet 
long can transfer 12,500 Btu an 
hour at 1800° F with only an 18° 
temperature drop from end to end. 
That’s about 1000 times the ef- 
ficiency of a solid silver bar the 
same size. 

All you do is heat one end of 
the tube. The working fluid evapor- 
ates, absorbing large amounts of 
heat, and moves to the other end of 
the tube. There it condenses, giv- 
ing up the heat and flowing back 
through the wick to start the cycle 
again. 

Credit for inventing the heat 
pipe goes to Richard S. Glauger, 
a General Motors engineer who 
developed the idea in the 1940’s. 
GM used the device in a refrigera- 
tor, but that was about it. The 
heat pipe was, in effect, reinvented 
in the early 1960’s by George M. 
Grover of the Los Alamos Scien- 
tific Laboratory. 

Bruce Marcus, TRW’s manager 
of heat-pipe projects, points out 
that the Orbiting Astronomical Ob- 
servatory went into orbit in August, 
1972, with four heat pipes aboard. 
Three of those can help keep the 
optical system in thermal balance. 
The fourth drains excess heat from 
the OAO’s on-board computer. 

Future spacecraft where heat 


FLUE PIPE 
no HOT FLUE casts 


poo 
WASTE FLUE GASES 


THERMOSTAT 


HOT 
AIR 


pipes by flow of water vapor, which then 
condenses (see bottom diagram, facing 
page). A fan circulates the recovered 
heat to rooms. lsothermics makes the 
Air-O-Space. 


pipes will play an essential role: 
the ATS-F (Advanced Technical 
Satellite), the Viking Mars land- 
ers, and especially the space shut- 
tle [PS, May ’72], where heat 
pipes will go on board in bunches. 
Despite early optimism about 
heat pipes, the 1960’s are littered 
with the wreckage of corporate ef- 
forts to market the devices: Most 
of the big corporations—RCA, 
Litton Industries—that entered the 
field left it with a bloody nose. 
But a small New Jersey company, 
Isothermics Inc., is pinning its 
hopes on the Air-O-Space, a 15- 
pound gadget designed to be tacked 
on to a flue pipe. Heat pipes in the 
Air-O-Space draw waste heat out of 
the exhaust gas (diagram) for use in 
basement or ground-floor rooms. 
Air-O-Space seemed a natural 
for fuel-conscious homeowners, who 
were promised a savings of about 
$10 for every $100 in fuel they 
burned. But it didn’t sell—at least 
until this year, when the price of 
home heating oil suddenly zoomed. 


Industrial uses 


But the most promising applica- 
tions of heat-pipe technology are 
in the heat-recovery business for 
industry. Heat-pipe engineers have 
their eyes on many _ processes— 
paint drying, textile processing, 
plant heating—where heat is used, 
then thrown away. One company 
making a bid for this business is 
Speizman Industries, a Charlotte, 
N.C., manufacturer of textile-plant 

[Continued on page 139] 


Heat-pipe cooking pin, left. was one of 
the earliest consumer applications of a 
spacecraft technology. Pin, inserted in 
a roast, reduces cooking time by 35 to 
50 percent. The other pipe device is 
lsothermics’ Isocycle, designed to re- 
place the dipstick in a motorcycle and 
help cool the oil. 


transfer energy „arso 


Devices that transport heat thousands of times 
better than metals create a new technology 
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Heat exchanger precools or preheats fresh air entering a passes over the other half of the pipes. Heat removed from the 
building to lessen work load of heater/air conditioner. The sys- incoming air travels along the pipes (diagram below), and is 
tem, Q-dot’s TRU7O (photo), employs 144 12-foot finned heat vented with the cool exhaust air. To preheat cold incoming 
pipes. The pipes pass through a panel that separates incoming winter air, warm exhaust air from the building is passed over 
from outgoing air. No external power and no moving parts are one section of the pipes, cold fresh air over the other half. Ex- 
involved. In summer, hot fresh air passes over the pipes in one haust-air heat travels along the pipes, preheating cold air and 
section of the TRU7O. Cool exhaust air from the building lessening the amount of fuel needed to warm it. 
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Goggles ars a must, even though grind- 
ers have built-in eye shields to guard 
your eyes against flying sparks and 
particles of grinding-wheel abrasive. 


WATER TROUGH 


EXHAUST VENT MOUNTING HOLES 


PS HOME-SHOP GUIDE 


A bench grinder 


It should be— A bench grinder should be the 


f first power n. 

if you want to keep your Soia E TOUR OW 

other tools sharp and in Not when you consider that even 
, top working order 2 small, inexpensive grinder can 
A ais Pa? Pe keep in top shape practically every 


Gutsy grinder can an 3 fast job of hand shop tool and around-the- 
cleaning rust and scale when fitted with home cutting instrument you own, 
a wire wheel. Finer brushes can produce By PHIL McCAFFERTY If genuine relief from suffering with 


attractive satin finishes. unusable chisels, bad screwdrivers, 


Blade-grinding fixtures are available as Features to look for include sturdy 
options for most Sears grinders, and adjustable work rests, easy-off wheel 
one by Stanley. They're for precise grind- end covers, exhaust vents. Trays for 
ing of chisels, plane irons. cooling water are a handy addition. 


Hone attachment is available for this 
, ich grinder. McGraw Edison, Wards. 
hopmate, and Penney all sell it. It 


does a fast, effective honing job. 
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7” Ye hy 
WITH WORKLIGHT 


BALDOR 
6” 14 ho 
WIDE TRACK 


CRAFTSMAN 
6" 4% hp 


Bench grinders come in many sizes, capacities, and power ratings. One Is sure to fit your requirements to perfection. 


—your first major shop tool? 


dull knives, blunt drill bits, grass- 
mashing mower blades, and the 
like is not enough, consider these 
bonuses: 

The do-almost-everything prom- 
ise includes shaping, deburring, and 
smoothing almost anything—metal, 
wood, plastic, or stone—you can 
get in front of the machine. With 
relatively inexpensive accessories 


Drill-sharpening guide groove cut into 
tool rest helps you get the right angle 
when touching up twist drills. Rest must 
be set to proper angle. 


you can easily take care of a lot of 
real chores like buffing, polishing, 
brushing, removing rust, sanding, 
and honing. 

While bench grinders tradition- 
ally run about 3450 rpm, Bayton 
and Baldor make 1725-rpm grinders 
for the craftsman who likes to 
sharpen blades and chisels at a 
slower speed. Dayton and Stanley 


Special-purpose grinder by Belsaw puts 
the smooth cutting back into dull saw 


blades. Table on near end is for sharpen- 
ing scissors, trimmers, snips. 


offer two-speed grinders that give 
you both 1725 and 3450 rpm with 
a flick of the switch. Foredom’s 
tiny bench grinder has a variable- 
speed control so you can range 
from zero- to 14,000-rpm. 


Safety is important news 


The grinder people try hard to 
Continued 
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Some grinder makers spell out the 
grain size (relative coarseness of the 
abrasive) of the wheels on their ma- 
chines. Example: One 36-grit and 
one 60-grit wheel”. Other makers 
don’t say, or just say “medium,” 
“coarse,” “fine,” etc. 

To find out for sure just what an 
unknown grinding wheel is, you'll 
probably have to remove it to look at 
the identification on the blotter 
around the hub. It may list only the 
brand, size, grit number, type, and 
safe maximum operating speed. Or 
it may list a cryptic mouthful of 
numbers and letters explained in the 
chart below. 

The maker provides wheels he 
figures will perform well with the 
power and size of his unit. Usually he 
aims toward the average user. Typic- 
ally, you'll get 36- and 60-grit wheels 
—about right for general roughing and 
finishing. 

lf you want to get more out of 
your grinder, here are some guide- 


Sample wheel marking: 
00-A-36-L-5V-00 
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A-alum, oxide P-R—hard 


C-silicon carbide T-Z—very hard 


What you should know about grinding wheels 


lines for experimenting with grades, 
grit sizes, and wheel types: 

* Silicon-carbide wheels are a must 
for grinding cemented carbide tools. 
These wheels are also good for low- 
tensile-strength materials—cast iron, 
brass and bronze. 

© Within the limits of grinder power, 
the coarser the grit, the faster an 
aluminum-oxide wheel will cut. As a 
general rule for aluminum oxide, the 
softer the material you're grinding, 
the harder the wheel grade should 
be. The smoother the finish you de- 
sire, the finer the grit you should 
choose. 

© If you intend to do a lot of very 
fine tool sharpening, a 100- or 120- 
grit wheel in a medium-hardness 


grade is just about perfect. 

è Whatever wheel you choose, be 
sure the arbor hole size is correct for 
your grinder. And check to see that 
the maximum safe speed rating is at 
least as high as the speed of your 
particular grinder. 


The safe way to change a grinding wheel 


This is a simple job, but you have to do it right: 
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make their machines safer than 
ever. All grinders listed here (with 
some deviations for the “special 
units”) incorporate these safety 
features: 

è Adjustable rests to position 
work in front of the wheels. 

è Eye shields to deflect grind- 
ing particles away from your face. 

@ Wheel guards and wheel end 
covers that cover approximately 
75%, of the wheel to confine grind- 
ing particles, to reduce the pos- 
sibility of your hands and arms 
coming into contact with the mov- 
ing wheel, and to reduce the danger 
in case a wheel breaks. 

è For added safety, some grind- 
ers also have spark arresters to 
keep particles from being flung 
around the wheel and out from the 
top of the guard and the exhaust 
vents. These vents blow the dust 
out the rear of the wheel guards. 
The vents can be hooked up to 
an exhaust system or collector bags. 


How much grinder? 


The price range for bench grind- 
ers is broad, the selection some- 
what bewildering. As the grinding 
wheels get thicker and larger, the 
horsepower naturally goes up, and 
so does the price. 

Six-inch 14-hp grinders are prob- 
ably the best sellers for home work- 
shoppers. They give you good 
power, and a broad, readily avail- 
able selection of wheels. For lighter 
and occasional work, a 414” or 5” 
grinder may be a good choice. In 
between, there’s a 6” 14-hp unit. 

[Continued on page 150] 


1. Check the wheel you're putting on for visible cracks 
or chips. Then pass a rod through the arbor hole and tap the 
wheel rim with a block of wood at 45° increments. A good 
wheel will ring clear. Discard a wheel if it makes a dull 
thud. 

2. Try the wheel on the arbor. It should fit closely, but 
you shouldn't have to force it. Make sure the wheel flanges 
are flat, and at least as large in diameter as wheel-blotter 


specs call for, but never larger than the blotters themselves. 
Also check blotter specs to be sure the wheel is made to 
turn at least as fast as your grinder’s rpm rating. 

3. Install the wheel with a blotter and flange on each 
side. Tighten the arbor nut only enough to secure the 
wheel. Overtightening breaks wheels. Turn the wheel by 
hand to make sure it clears guards and rests, then turn on 
the grinder and stand aside for a two-minute test run. Okay? 


Dress the wheel square and true and it’s ready for use. 


Blotters must be used between wheel 
and flanges. Always check flanges for 
flatness and good, even contact. 


Test whee! for cracks by tapping 
with a block of wood while holding 
wheel on rod, Wheel should ring. 


Dress fresh wheel round and true, 
then use the dresser periodically to 
keep the wheel in good shape. | 
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How current bench grinders compare 


712 | ¥ehp | 3450 _|Prelubed ball | 136 grit, 1-60 grit | 1” (%” |16" | 
| 22341 | vehp | 3450 | Perm. lubed shielded balt | 1-36 grit, 1-60 grit | 17 [567 |1527] 
a ea a e a A AA 
| Ec700 | vehp | 3450  [Sealedban | imed, 1rcoarse | 1” 156” | W/S 
[9512 | van | 3480 | Shielded val | ws a F567 [ws | 
4980 | Yehp | 3450 [Lifetime lubed balt | 1-fine, t-coarse | 17 [ser | 1446" | 
| 8762 | vaho | 3450 | Protubed sealed bat |_i-med., 1-coarse | ya” [ns] N/s | 
| 1958 | anp | 3450 [Total enclosed bat | 136 grit, 1-60 grit | 17 [127 | 1290" | 
| 2017 | vehp | 3450 | Perm. tubed ball | 1-fine, t-coarse | 17 [ser] WS | 
| 607 | vehp | 3450 _|Perm.lubedban | 1fine, med. | 17 [3 | 15%” 
|_80-698 | ¥5/¥ehp_| 1725/3450 | Lubricated shielded balt | 1-36 grit, 1-120 grit | 17 |507 | NS 
| 91427 | vann | 3450 __ | Lubricated shielded bat | 1-36 grit, 1:60 grit | 17 [567 | WS 
| 8131 | vann | 3450 [Sealed lubedbai | 1med., 1-coarse | 17 [e7 | W/S 
| 155 | venn | 3450 | Sealed lubed bal | 1:36 grit, 1:60 grit | 17 [567] 
s4 | vho | 3450 [Sealed bed ball | 1:36 grit, 1-60 grit | 17 [507| 15127] 
Baldor [e2 | vono | 3450 | Pretubea bani ms ee we 
Baldor [e2 | vano | 3450 | Prembedban | 136 erin reo gmt | aa" [e a337] 
Baldor | 632e | sho | 1725 | Prelubed bal | 1-36 grit, 1-60 grit_| 347 [yar | 1934" | ; 
Black & Decker | 7910 | vano | 3600 [ns | imed, 1wirebrush | |w] svr i 
Black & Decker | 7915 | shp | 360 [ns | rimed, Lwire brush | 367 [ar] avr 
Dayton | 2za25s | venp | 3480 | Perm, ubed shieided bali | 136 grit, 1-60-grit | 567 ua" | Tana” 
Dayton 
Dayton | 2315s | vahp | 3450__| Perm. lubed shielded ball | 1-36 grit, 1-60 grit | 347 [32 
Dyna TE e T N/S |2" Y 
General hp | 3450  |Perm. lubedba | rmed,1coarse — | sa” [y |S _| 
General | 0675 | ysha | 3450 _|Perm.lubedbai | 1med., 1coarse | 34” [727] W/S_| 
McGraw-Edison | 3602 | vshp | 3450 | Lubed bronze Yo" | 12" | 
Millers Fas | 9513 | snp | 3450 _|Seateaban | ns we ws 
Millers Falls | 9514 | sanp | 3450 | Sealed bal y 
Milwaukee |. aso0 | sanp | 3450 | Lifetime iubed ball | 1-ing, toasoe (s J" i 
Milwaukee | 4920 | sh} | 3450 |Lifetimelubed ball |__1-fine, 1-coarse | y [y 1342” 
J.C. Penney | _7376_ | shp | 3450 |Perm. lubed bronze N/S | y [ye [aiz | 
3. C. Penney | s609 | shp | 3450 [Sealed lubed ban ya” |N/S| ns | 
I.C. Penney | 8663 | vaho | 3450 Sealed lubed bal ws | Ws | 
Rockwell | 23-612 | %hp | 3450 [Lifetime lubed ball N/S y” [y | 13v” | 
Sears Craftsman | 1958 | shp | 3450 | Enclosed bal [136 grit, reo git | 96” [r aer 
Sears Craftsman | 1940 | hp | 3450 [ms |_1fine, med | ye” | ¥2" 
Shopmate | 2602 | vaho | 3450 | Lubed bronze | tcoarse, rine | a [aiz | | 
Sioux [2065 |v np | 3450 | Seated bal ine, wire brush | 347 [ye WS | Ro | 
Sioux | 2013 | vho | 3450 | Seated ban | fine, coarse | N/s a" |W/S [io | 
Skil [287 | vahe | 3450 | Sealed pralubed ball | fine, med, | a4” [yar avin [no 
Stanley | orase | vaho | 3480 | Shielded pretubed bail | “1-96 ent, 160 gat | 44” [a [Ws [no | No | 
Wards [2130 | vaho | 3450 [Seated lubed batt | 1med., coarse | aa [a [WS Yes | Yes] 
Wards Powrcraft | 5102 | ¥%hp peak | 3450 [Self-lubed bronze ya” |y" |12” | No | Yes 
Wen | 1030 f ssh f 3450 | Bat a6 anit, re erit | ae” [yar |107 [no | Na | 
z aer A e ee Re IE a 
Witten | 351 [ve | 380 [a9 rt, 1-60 grit | a [| | We LY 
Wilton [152 | n | aso fem [rasent 1-60 grit | mr va" | 1240" [No | Yes] 
| 7000 | 22" amps | 3400 | on impregnated bronze | 106 eri 160 ert | va" [rar | ova [no 
[22135 [Vist | 3200 | Lubricated bronzo | 1:36 grit, 160 get | ve" [ve | eva [no | Yes] 
| 3.2% amps | N/S __|Self-lubed bronze | N/s | ¥2” |¥e"| 77 [Yes] Yes | 
2.07 amps 3200 1-36 grit, 1-60 grit | 12” [¥%"| N/S_ | No | Yes] 
a a iene, Leoarse | wa a" |_7” | vee | Ve 
| 3.29 amps | 3500 _| Self-lubed bronze 1-fino, 1-coarse 1a” Yes | Ye 
| 3.2% amps _| 3500 _| Lubed bronze 1-fino, 1-coarse ya” |2] 7° | Yes 
| 3.29 amps | 3500 | Lubed bronze I-fine, 1-coarse Ya" |¥2"| 7” | Yes| Y 
3.2 amps | 3450 [M/S Asfine, t-coarse Yes 
3.2? amps | 3500 __ | Lubricated | afine, I-coarse | a” |e" | N/S | Yes | Ye 
1-134" dia., L-buff a” 


= 


NOTES: 1. Approximate (some brands are ilsted by wheel-center distances, some by distance between wheels). 2. All prices are for 110-120 
iF eae work rests, wheel guards, wheel end covers, and listed features. 3. Includes cost of epon priced oe shields. 4. This 
with wheel guards, wheel end covers, work rests, or eye shields. 5. F.0.8. mail-order house. 6. Shipping weight. 7. F.0.B. factory, 
supplied, 9. No hp figures available. N/S—not specified. 
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Concrete pump on the back of a truck receives ready-mix and 
pumps it up to 500 feet away. Result: concrete where you want 


a 2 (ek Sa oo 


it, without muscle, without tire tracks all across your property. 
Rig above is a Mayco pump. 


Concrete pumping sure beats a 


There’s no better way to 
put concrete where you 
want it than to have 

it pumped through a hose 


By RICHARD DAY 


| eer morning, a truck-mix- 
er containing four cubic yards of 
ready-mixed concrete was due to 
wheel up the driveway of Chuck 
Kearns’ house at 11 o'clock. The 
250-sq.-ft. patio I was helping my 
friend install was out back. So 
we’d have to haul some eight tons 
of mix in by wheelbarrow. The 
way I figured, Chuck, his son, and 
I would need 2% hours to wheel 
in the whole four yards of mix. 
Meanwhile, though, Chuck would 
be charged 25 cents a minute for 
overtime after the first 20 minutes 
free unloading time on four yards. 
Even if we made our 21-hour tar- 
get time, overtime would cost 
Chuck $32. 

Then there was another problem. 
Before we finished wheeling the 
last of the concrete, the first-place 


Portion would be setting UP- *7° 
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whole project could easily get away 
from us. 

Our solution? A concrete pump- 
ing service. We searched the Yel- 
low Pages for a local firm that 
looked small (most are big-scale 
operations). Our first call paid off. 
The pumper told us that he han- 
dled lots of do-it-yourself jobs, 
that he charged a $40 minimum 
for six yards, and that he could 
be at Chuck’s the next morning. 

Our pumping contractor, with 
truck-mounted pump and 250 feet 
of two-inch hose, was in front of 
Chuck’s house, set up to go when 
the ready-mix truck arrived early 
at 10:45. We snaked the hose 
through the garage and out a door 
onto our formed-up embryonic pa- 
tio. The truck began dumping con- 
crete into the pump’s hopper and in 
seconds concrete began to flow 
from the end of the hose. Unlike 
most concrete pumping contrac- 
tors, our man handled the end of 
the hose. In just 15 minutes, our 
four-cubic-yard pour was finished. 


Where pumping makes it 


What can concrete pumping do 
for you? It can prove worth its 


cost on most projects where ready- 
mix from the truck mixer cannot 
be dumped directly between the 
forms. Patios, pool decks, side- 
walks, footings, walls, entry slabs, 
steps, basement floors, garage 
floors, and swimming pools all are 
excellent projects for pumping 
placement. 

Most small concrete pumps are 
piston-operated. To use one, spe- 
cial ready-mix is dumped into the 
hopper, where it feeds by gravity 
into the pump cylinder. Driven by 
a gasoline engine, the piston forces 
mix out of the cylinder with each 
stroke and into a tough rubber 
hose. Between engine and pump, a 
solenoid-operated clutch lets the 
operator stop pumping at any time 
by pressing a button, then start 
pumping again by releasing the 
button. The pump can be idle for 
as long as 15 minutes, as long as 
a few feet of mix are run out once 
in a while. 

With the pump running, con- 
crete exudes rather briskly from 
the business end of the hose. It 
practically places itself between 
the forms. The hose isn’t heavy— 
about what you’d expect of a two- 


Small-aggregate mix pours out of hose 
at about a quarter of a yard per minute. 


Pump and hose cleanout are done on 
your site. You must provide a dumping 


bucket brigade 


inch hose full of concrete. It 
does not jerk or vibrate. Instead, 
the material flows out smoothly, 
like toothpaste from a tube. Pump- 
ing does concrete no harm, and 
actually has a good effect. Com- 
pressive strengths, the tests of 
hardened concrete, are often im- 
proved 200 to 300 psi by the trip 
through the pump. 

A small concrete pump can 
move some 20 cubic yards of 
stuff an hour at horizontal dis- 
tances up to 500 feet from the 
pump. It can pump up 100 feet 
or more in elevation and 300 feet 
down. Pumping may even be done 
under water or under pressure 
through a hole in the form. A con- 
crete pump is ideal for grouting 
the cores of concrete blocks once 
they’re laid. Pump placement of 
concrete is easy on forms because 
dumping against them is avoided. 
A smooth flow is the result. 


How prices vary 


r The prices charged by our pump- 
ing contractor, I learned, were fair- 
ly typical of those in competitive 
areas. In Florida and California, 
where lots of pumping contractors 


operate—the Los Angeles Yellow 
Pages list more than 30 of them— 
the normal minimum is $40 for 
pumping seven cubic yards of con- 
crete. Each additional cubic yard 
costs about $3. Thus pumping a 
12-yard pool deck would cost $55. 
That’s a real steal, considering the 
labor it saves. Cut-rate pumpers, 
scorned in the trade, go as low as 
$2.25 a yard and no minimum. In 
noncompetitive areas you can ex- 
pect to pay more like $6 a yard 
against a $65 minimum. 

For slow jobs like core-grouting, 
where the pump cannot work to 
capacity, some pumpers charge by 
the hour. Some do anyway. The 
usual is $20 an hour toward the 
minimum. 

In every case the charges in- 
clude cleanup of hose and pump, 
plus reasonable travel to and from 
the site. An out-of-the-way vaca- 
tion-house footing pour would 
probably involve an extra charge 
for travel, at maybe 30 cents a 
mile. 

You may find that a concrete 
pump can be rented, but it’s not 
the best idea. Some mixes can be- 

[Continued on page 156] 


Ready-mix for pumping 
must not contain large 
stones that would clog the 
pump, but the mix needn't 
be this wet. A stiffer mix 
pumps just as well, and is 
stronger and more durable 
than watery mix. A four- 
inch slump is about ideal. 


spot for about a bushel of rinsed-off con- 
crete. A sheet of plastic film is OK. 


i? N 4 AS > >- to 
Striking off and finishing is y i 
if you have a large area to Ges Xou, 
is essential or the pour may begin $ elp 
up before you can finish the io o set 
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Driving into auto-train double- 
decked car for the trip to Florida, 
this Chevrolet station wagon will 
be available to owner as soon as 
train reaches destination. Driver 
and passengers ride in coaches 
for the 900-mile trip from Lorton, 
Va., to Sanford, Fla. 


Take the 
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By riding the rails, you can 


reach most top campgrounds 
Crossing east to west and north to south, the Amtrak system can drop 
you off close to most of the National Parks in the U.S. Canadian railways 
serve many of the parks north of the border. There are also three car- 
carrying trains in eastern U.S. that take autos to Florida, or north to 
midwest Vi in Canadia ave two types of service that carry 
a nsinent Many U.S. parks e Sopian 

i hagda : als, atseeing, 
for Amtrak trave! packages ith meals, sightseeing 


and sleeping accommodations. 
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a Bicycle campers de- 
liver their wheels to 
new Amtrak baggage 
car In Los Angeles 
tailroad station. 
$2 fee each, the bikes 
will accompany own- 
ers to destination. 


For 


Attendant hangs bike 
from special hooks in- 
stalled in new Amtrak 
cars for carrying these 
wheels. Bike doesn’t 
have to be dismantled. 


You sure can. Relax and forget the 
energy crunch as Amtrak and other 
rail systems take you and your wheels 
to National Parks and recreation areas 


By HERBERT SHULDINER 
CARTOON MAP BY ROY DOTY 


B efore everyone owned a car, you had to get 
to Yellowstone, Grand Canyon, Yosemite (and 
many other National Parks) by train. 

Today, during the gasoline shortage, camp- 
ers and other visitors to the parks are re- 
discovering railroads as a comfortable and 
convenient way of getting to their vacation 
sites—and with careful planning it works. 

In fact, you can not only transport your- 
self by train, but you can take along your 
gear—bikes, even your car to some areas— 
saving gallons of gas in the process. 

Amtrak, currently spurring a revival in 
train travel, has even set up tours to many 
National Parks, which you can take advantage 
of this summer if you act early enough. 


National Parks tours 


Here are some of the tour packages you 
can choose from: 

Glacier Park “Adventour” via Amtrak’s 
crack Empire Builder train lasts seven days, 
starting and ending in Chicago. The tour 
gives you round-trip coach fare, four nights 
sleeping accommodations in the park, 15 
meals and escorted sightseeing to places like 
Waterton and Swiftcurrent Lakes, plus a ride 
over the Going-to-the-Sun Highway, which 
crosses the Continentdl Divide and reveals 
some of North America’s most beautiful 
scenery. 

Prices for the tour range from $322 from 
Minneapolis, to $445 from New York. 

The North Coast Hiawatha takes you to 
Yellowstone Park. This one-week tour deposits 
you in Livingston, Mont., from where yowll 
be taken 56 miles by bus to the park. You'll 
have several days of touring Yellowst S 
famous geysers pa aaa: among ot 2 sow 
ou’ lso visit is 11,000-ft. B S 
yaa [Continueg ooh Pass. 
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BEGINNING HERE: SPECIAL SIX-PAGE REPORT 


What to do when your 
self-cleaning oven won't come 


By EVAN POWELL 
PS Southeast Editor 


i e Te are two types of self-clean- 
ing ovens on the market. Catalytic 
(continuous cleaning) ovens have 
a specially-finished liner. This sur- 
face, rough in texture and dark in 
color, allows many food soils to de- 
compose at normal cooking tem- 
peratures. 

Pyrolytic self-cleaners, on the 
other hand, use a special heat set- 
ting. Temperatures around 825° to 
900° F and a controlled amount of 
air slowly burn away food soils. 
Smoke and odors are ventilat- 
ed through a platinum-palladium 
screen that serves as a catalytic 
“afterburner.” Both catalytic and 
pyrolytic ovens are made in your 
choice of gas or electric models. 

They really work. Very well in- 
deed—provided you don’t expect 
them to do more than they were 
designed to do. In the catalytic 
system, the coating is fragile and 
must be handled with care; scratch- 
ing reduces the catalyst’s effective- 
ness. Major spills must be wiped 
away as they occur, or the catalytic 
coating can become smothered and 
ineffective. Surfaces that aren’t 
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How a pyrolytic system cleans your oven 


BACKOUARD 


treated—racks, windows, and (in 
some models) door liners—must 
be cleaned as usual. There’s little 
to go wrong with catalytic clean- 
ing systems. 

Pyrolytic ovens have advantages 
over the catalytics. Their intense 
cleaning heat reaches all surfaces 
exposed to cooking spatters and 
greases—including racks and door 
glass. No supplementary cleaning 
is required, except to wipe surface 
outside door gasket. 

On the other hand, pyrolytic 
ovens require a complex control 
system and electrical circuitry to 
carry out their cleaning function. 
A locking mechanism is necessary 
to make cleaning a no-go proposi- 
tion if the door isn’t securely 
latched—and it’s impossible to un- 
lock it until temperatures reach a 
normal level after cleaning. 

As you can see, pyrolytics have 
greater potential for malfunction, 
so from here on, we’ll deal only 
with this type of oven. 


The cost of convenience 


Before we get into troubleshoot- 
ing, however, a word or two about 
the costs involved in buying and 
using a pyrolytic oven. 

The initial cost of a range with 


1. When the user sets the cleaning 
controls, the oven door latches and the 
oven begins to heat. 

The controls vary greatly. Some with 
a latching motor require setting only 
thermostat and timer. Others require 
depressing latch release, moving latch 
lever, and setting selector and timer. 
Some ranges have circuitry through se- 
lector switch to put heating elements 
on 115V power supply during cleaning. 
Others use 230V but have cycling 
switches to cycle elements on and off, 
50-50. Both methods build up heat 
slowly so that food soils are burned 
away in slow and controlled oxidation. 

2. When oven temperature passes 
normal range (about 575°), the door 
locks and cannot be reopened until the 
oven has cooled. 

Mechanical latches have a jam pin 
that binds the mechanism. Electric mo- 
tor and solenold-type latches open a 


pyrolytic oven may be from $70 
to $150 more than a comparable 
range without a self-cleaning oven. 
But for this money you’re getting 
more than the self-clean feature. 
You also get thicker, denser insula- 
tion, a special porcelain finish, 
better door sealing, and five to 
seven times as much chrome plat- 
ing on racks. 

A typical clean cycle can use 
eight to fourteen cents worth of 
electrical power. In these days 
of low energy supplies this extra 
power consumption can’t be ig- 
nored. But keep these facts in 
mind: 

@ The extra insulation and spe- 
cial door seals of the pyrolytics 
make them more efficient users of 
electrical power when they’re bak- 
ing and broiling. Some of the pow- 
er they’ll need for cleaning has 
been saved while they were cook- 
ing. 

® The alternative to self-clean- 
ing—commercial oven  cleaners— 
requires a certain amount of en- 
ergy to be produced, packaged, 
and transported to your door. 


Diagnosis and repair 


This special six-page section is 
organized to help you locate trou- 


circuit so that electrical components 
required to open door can’t be ener- 
gized. 

3. Heating elements cycle on and off 
to maintain cleaning temperature 
(about 875°) for time set on clock. 

Normal soils require three to four 
hours. Smoke eliminator reburns smoke 
particles in oven air. 

4. Timer shuts off power to heating 
elements, oven begins to cool. 

5. When temperature drops to a safe 
level (about 375°), oven lock is re- 
leased, lock-indicator light goes out, 
and door may be opened. 

On fatching-motor types, motor is 
energized, latch finger automatically 
moves from door when selector Is 
turned off. With solenold type, latch- 
release button must be depressed and 
latch lever moved to Cook position; 
with jam-pin mechanism, just move the 
lever. 


clean 


ble and fix it quickly. Our check 
chart on the last page will help 
you analyze your oven’s symptoms 
and pinpoint the possible trouble 
spots. All major components are 
discussed in greater detail in the 
following text. Subheads in the 
text will help you locate informa- 
tion on any component you want 
to check. 

One of your best clues for diag- 
nosing problems in an oven that 
won’t come clean is the condition 
of the food spills. Cleaning will 
not take place at all if cleaning 
temperatures are too low. So food 
spills that are still soft and greasy 
after a cleaning cycle indicate that 
the oven never reached cleaning 
temperature. Suspect controls, sen- 
sors, your housepower, or a compo- 
nent that could prevent the oven 
from reaching its self-cleaning 
temperature. 

On the other hand, if the food 
spills show signs of partial re- 
moval, it’s a good sign of sufficient 
heat but insufficient cleaning time. 
Suspect the timer. 

A word on safety: Be sure to 
unplug your range before you re- 
move access panels to make any 
checks or repairs. 


Oven-temperature contro! 


Two basic types are used: one, 
a solid-state control; the other, a 
group of thermostats that appear 
to be much the same as the liquid- 
filled bellows type used in ordinary 
ranges—but they’re more complex. 
Their sensing tubes are wrapped 
in copper to shield them from high 
temperatures. These controls often 
contain several sections with sev- 
eral sets of contacts. For instance, 
one contact set may control the 
Bake element, the Broil element, 
and both elements during Clean— 
each at a different temperature 
level. Consult the wiring diagram 
to isolate the contacts to be tested. 

The thermal element of a typi- 
cal bellows-type thermostat con- 
sists of a bulb and a metal dia- 
phragm that are connected by a 
capillary tube. This is a sealed sys- 
tem filled with a liquid (or some- 
times gaseous) substance. The 
sensing bulb is located in the oven 


Door interlocks prevent cleaning action unless the door is securely latched. 


at a point determined by the manu- 
facturer. As the bulb is heated, 
the liquid or gas throughout the 
thermal system expands, causing 
an increase in pressure on the dia- 
phragm or bellows. This actuates 
a switch through a mechanical 
linkage that provides snap action, 
necessary to reduce arcing of con- 
tacts. 

Self-cleaning gas ranges normal- 
ly use the same control as electric 
ranges, with electrical solenoids 
opening and closing gas valves. In 
standard gas ranges with mechani- 
cal thermostats, the movement of 
the diaphragm would move a valve 
disk toward the seat (in the closed 
position). 

Handle these controls with care. 
They are delicate and critical com- 
ponents, and in addition, the cap- 


illary tubes and sensing bulbs 
are easily broken. Avoid repeated 
bending and kinks. After handling 
a broken capillary, wipe your 
hands with a dry towel and wash 
with soap and water immediately. 
Capillary tubes and bulbs on some 
temperature controls contain so- 
dium and potassium hydroxide 
(lye). Helium is also used as an 
expansion agent in high-tempera- 
ture controls. 

It’s easy to see that the place- 
ment of the capillary has a direct 
effect on oven temperature. Be sure 
it is firmly in place in the clips 
or brackets provided. A tube touch- 
ing an oven liner gives erratic 
readings and sluggish ©peratio 
Sharp bends in capillary tubing 
can prevent the change in Pressure 
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SELF-CLEANING OVENS 


from being transmitted to the dia- 
phragm. 


Calibrating the oven 


Remove the knob from the front 
panel and locate the calibration 
adjusting screw for the Bake cycle. 
If it’s not readily apparent, look 
within the center of the control 
shaft or look for a movable skirt 
on the knob itself. You’ll probably 
gee an arrow marked Increase and 
pointing in the direction you 
should turn to increase or decrease 
temperature. 

The secret to oven calibration is 
in the technique you use to obtain 
your levels. Begin with an oven 
thermometer of known accuracy. 
You can buy one at a department 
or appliance store for a few dollars, 
but check it against the thermostat 
settings of at least two other ranges 
before using it for calibration. 

Place the thermometer as near 
the center of the oven as possible, 
and turn the oven control to 375°. 
You may use the Preheat selec- 
tion, but wait at least 20 minutes 
before taking a reading. The tem- 
perature often overshoots, then 

settles down to a stable level. If 

much variation is noted as the 

thermostat cycles, take an average 
of the high and low readings. Ad- 
just the dial setting to match the 
thermometer reading. Most manu- 
facturers don’t recommend calibra- 
tion if the temperature is within 
25° of that indicated on the knob. 

Fine tuning beyond this point is 

difficult due to slight variations in 

thermostat cycles. 

Some self-cleaning oven controls 
also have separate calibration ad- 
justments for the Clean tempera- 
ture. This requires special measur- 
ing devices and techniques, and 
should be left to a technician. Nev- 
er try to raise the clean tempera- 
ture above its factory-set level. It 
would be a rare occasion when a 
simple Bake temperature calibra- 
tion didn’t resolve a temperature 
problem. 


Selector switches 


These control circuitry in vari- 
ous selections after being manual- 
ly set by the user. The wiring dia- 
gram is necessary to pinpoint the 
circuits involved. Check individual 
contacts with a volt-chmmeter. It 
might be helpful to know that I’ve 
seen selector switches blamed for 
many ills in self-cleaning ovens, 
yet they seldom turn out to be the 
real culprit. Before checking selec- 
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Sensor is tested with VOM on lowest 
resistance scale. At room temperature, 
resistance of most sensors is around 18 


tor switches, look over the sensor, 
latching mechanism, and limit 
switches. 


The timer 


This is basically the same as 
any standard oven timer, with the 
addition of one or two sets of con- 
tacts. A clock mechanism activates 
the switches, depending on the set- 
ting made by the user. The con- 
tacts are often exposed, making 
visual inspection simple. But the 
timer is seldom the offender. On 
some models it disconnects a rear 
surface unit during clean cycles. 


Latching mechanism 


Here’s an area quite uncommon 
to standard ranges. Self-cleaning 
ovens are fitted with a latching 
device to lock the door when tem- 
peratures rise above 600°, and 
keep it locked until the oven has 
cooled down after cleaning. It’s a 
safety device, so you should never 
override or disconnect it. 

But sometimes the latch may 
not close completely, and an elec- 
trical interlock prevents the range 
from going to Clean temperatures 
unless the door is secured. Or 
worse, perhaps the door won’t un- 
lock at all. Before you remedy the 
problem, you must determine if 
the latch is mechanical (with a 
lever that you move manually to 
lock the door) or electrical (locks 
automatically when switch is 
turned to Clean position). 


ohms. If sensor is open, elements won't 
be energized. If sensor is shorted, the 
elements won't turn off. 


When the lock handle of a me- 
chanical latch is moved to Lock, 
a latch finger moves from the top 
oven frame, engaging a slot in the 
top inner face of the oven door, 
pulling the fiberglass seal against 
the oven-front frame and sealing 
the door. The latch mechanism and 
lock switch are accessible by re- 
moving the handle knob and rais- 
ing the range top. 

The latch switch serves two pur- 
poses. At about 575° to 600° 
a bimetal moves a lock pin within 
the latching mechanism and ef- 
fectively jams it. The lever can’t 
be moved again until tempera- 
tures subside. At the same time a 
set of contacts close within the 
switch and turn on the Locked in- 
dicator light. 

Since the latch switch operates 
by conducted heat, it must make 
good contact with the top of the 
oven liner when it’s replaced or 
repaired. With this type latch, an 
actuating rod extends from the 
handle through the rear of the 
range, actuating interlock switches 
that insure that the range is in 
the Locked position before clean- 
ing circuitry is energized. These 
switches can be serviced from the 
back of the range. Elongated 


mounting holes allow adjustment 
of the switches. 

General Electric ranges incorpo- 
rate an electrical solenoid in the 
mechanism, which must be ener- 

Continued 


Cycling switch found on many self-clean 
by removing lead and checking with the VOM set on lowest 
resistance scale. 


ing ovens is tested 


How a solid-state sensor oven control works 


Similar to the control widely used 
for automatic surface units, this was 
adapted for use in self-cleaning ovens 
because of its ability to withstand the 
high temperatures required during the 
oven’s cleaning cycle. 

As shown in the diagram, when the 
control dial rheostat (3) is set to any 
baking temperature, the internal cam- 
Operated contacts (1) and (2) close, 
completing the circuits from line 1 to 
the heating element and from the step- 
down transformer to the low-voltage 
circuitry. At the same time, a certain 
control resistance is set up through the 
rheostat, which is dependent upon dial 
setting (3). 

A complete 12V circuit is estab- 
lished from the transformer through the 
sensor, the rheostat, the bimetal heat- 
ers and the hot-wire relay. The hot- 
wire relay (shown in the photo below 
the schematic) is a device that uses a 
taut wire to hold a set of contacts 
apart. When voltage is applied to the 
wire, however, it becomes hot and ex- 
pands—stretching out and allowing 
the contacts to close. (In the photo, 
the pencil points to the contacts, the 
wire runs back and forth four times 
under the ceramic bar secured to the 
upper contact arm.) Closing the con- 
tacts completes the 230V circuit from 
the line to the oven heating element. 
(You may detect a slight time lag 
from the time the voltage is applied 
to the taut wire until it expands enough 
to allow the contacts to close and com- 
plete the 230V circuit.) 

Because of the U sł 
metal switch, the heaters 


Dean 


RHEOSTAT (3) 
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FRONT-LEG HEATER 
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| U-SHAPED BIME TAL } 
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HEATERS 
Line L O 
CAM 
L2 230 VAC CIRCUIT 


oppose each 
the normally 


and front legs tend to 
other in trying to keep 
closed contacts closed. 

The sensor (shown in photo to the 
right of the schematic), in series with 
the rheostat and the front-leg heater, is 
actually a thermistor that changes its 
electrical resistance in proportion to 
temperature. 


resistance 


its 
its 


rear-ieg heat 


THERMISTOR SENSOR 
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it. As the relay cools, the taut wire con- 
tracts and once again pulls the con- 
tacts open. As a result, the heating-ele- 
ment circuit is broken. 

With the rear-leg heater off, the 
heater on the front leg quickly recloses 
the contacts and recycles the unit. 
Since the sensor is continuing to be- 
come hotter and thus offers more re- 
sistance, the front-leg heater becomes 
effective. and this 
ce balances out to 
dial temperature 
ning cycle, the hot. 
the Circuit is con- 
mit switch, 


raesivelu. lank 


progressively less 


1igh-! 


JUNE 1974 


Limit switches are easily tested for continuity. Remove lead, 
connect VOM to terminals, and actuate plunger by hand. Ro- 
tate cam to check adjustment of switches. 
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oven door 
echanical 


Automatic electric latch is adjusted by 
removing E clip and turning threaded 
portion of rod. lf latch fails and door 
won't open, you can release the lock by 
removing the same clip—but only after 
the oven has cooled, 


pos sition. Aa oven “temperature rises 

550°, a bimetal disk raises a pin to 

the mechanism in locked position duri 

the cleaning cycle. 

Actuating mechanism of this elt 
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Smoke eliminator 

Naturally, when food soils are 
burned away in the oven, some 
smoke and odor is present—an ob- 
jectionable factor if something isn’t 
added to remedy it. That some- 
thing is an inconel screen which 
is coated with platinum and pal- 
ladium and then oxidized. The 
coated screen acts as a catalyst 
that causes particles in the smoke 
to burn at lower temperatures. 

Some manufacturers simply 
place the screen in the oven vent 
at the top of the oven. Others use 
an enclosed-sheath type element 
or an open element encased in 
ceramic surrounding the platinum- 
palladium screen, giving an after- 
burner effect. They work amazing- 
ly well, but it’s possible to overload 
them with smoke from heavy soils 
and greases. 


Heating elements 


Like other components on pyro- 
lytic self-cleaning ovens, the heat- 


heavy-duty and 


soil oxidation. 
, cycling switches 
ployed to continuously cycle the 
units at about 50% of the clean 
time. Cycle switches are locate 
beneath the service panel and ar 
connected in series with the heat- 
ing elements. They are similar in 
appearance to infinite heat type 
surface unit controls but are non- 
adjustable and must be replaced 
if faulty. 

Another design approach con- 
nects the upper and lower heating 
elements in series during cleaning. 
This is accomplished by means of 
the selector switch. Once cleaning 
temperatures of 875° or so are 
reached, the elements are cycled 
by a high-limit control to main- 
tain temperature. This may be a 
separate switch, or it may be a set 
of contacts incorporated into the 
thermostat. 


Door seals 


The door gasket is made of a 
tough high-temperature material 
-usually woven  fiberglass—that 
withstands a good deal of abuse. 
Unless it’s torn, it probably won’t 
require replacement during the 
stove’s lifetime. If replacement 
should prove necessary, be sure to 
leave the specified gap across the 


Numerous contacts in this control body 
regulate oven functions. Knob-controlled 
cam determines which contacts are ac- 
tuated. Pencil indicates bake-heat cali- 
bration screw: the other screw sets clean 
temperature. Don’t touch it. 


Bake temperature is easy to calibrate 
on this responder. Just remove the con- 
trol knob and rubber splash shield to re- 
veal the switch. Two phillips screws 
(above and below the switch) serve to 
hold it in position. 


bottom of the oven throat or door. 
This allows room air to enter the 
oven body during baking and 
cleaning. The oven is also vented 
at the top, usually under a sur- 
face unit. Never use a commercial 
oven cleaner on any part of a self- 
cleaning oven, pyrolytic or catalytic. 

The oven door is adjustable by 
first slightly loosening the screws 
which hold inner and outer door 
panels together, then carefully 
twisting the door to the desired 


position. Tighten the liner screws, 
being careful not to chip the porce- 
lain. Hinge screws are usually 
adjustable toward the front or rear 
of the range through the use of 
elongated slots. 

To check the door seal, close the 
door on a shim made of construc- 
tion paper, about one-inch wide 
and eight-inches long. When remov- 
ing the shim, a definite drag should 
be felt between door and gasket. 
Try this in several strategic loca- 


Powered smoke eliminator has heating 
element (bottom of photo), platinum- 
palladium screen (center) and small 
stack (top). Check element with VOM 
on lowest resistance scale. Disassembly 
is not required for such testing. 


tions around the edge of the door. 

The next time your self-cleaner 
is ready for a clean cycle, take a 
close look. Notice the appearance 
of the food soil before cleaning. 
See how the door-latching mecha- 
nism works. Listen to the click of 
a solenoid, the whir of the latching 
motor, the feel of the latch as the 
door is closed. Watch the clean- 
and-lock lights sequence. Observa- 
tion may provide a hot clue to pin- 
point a future problem. ne) 


Quick-check troubleshooting chart for self-cleaning ovens 


[symptom J Possible Cause 

1. Oven won’t clean, 
won't operate on Bake 
or Broil cycle 

2. Oven won't clean but 
Bake and Broil 
operate normally 


Controls improperly set 


Door not shut completely 
Locking mechanism inoperative 
Defective component: 

Oven sensor (‘‘solid state” models 
Transformer (“solid state” models 


Door latch switch 
High-limit 
Timer contacts open 


Selector switch open 


3. Partial cleaning Not enough cleaning time allowed for food soils present 


Temperature too low 


4. Door won't lock Latching mechanism inoperative (mechanical type) 


Latching motor won't run 


Oven too hot from previous usage 


5. Door won’t open Oven not sufficiently cooled after Clean cycte 
Clean cycle selected momentarily during 
control adjustment prior to cooking 
Latching motor or latching solenoid 
defective, or switch open 
Latching mechanism binding 


Baking or broiling at high temperatures 


6. Lock light glows during 
normal baking, broiling 

7. Smoking Food soils overloading smoke eliminator 

Element of smoke eliminator open 


i wer-supply line in home Replace fuse after testing with VOM 
Blown:tusenipo pe Rote: lights may operate when only one of the two fuses is blown 


Review settings, especially clock timer; 
be sure window heat shield is raised 

Close and reset controls 

See "Door won't lock" below 


Check for continuity: If open, replace p 
Check primary, secondary sides for continuity; 
has 12V output on annie Replace if open 
Should indicate continuity wit 
Check linkages for proper adjustment 
Should indicate continuity at temperature below 
800°. Replace if open F 
Check for continuity with timer in Clean 
position. If open, replace switch section — 
Refer to wiring diagram and test for continuity 
with switch in Clean position 
Try in another cycle, i 
High limit, bias resistor, or Clean t'stat section out o 
calibration. Check high limit for continuity, replace if open. Call 
technician to make other adjustments 


Check solenold or bimetal arm. ` 
Do not attempt to force lever. Check linkages 
Check motor windings for continuity; open, replace 
Cam switch open or out of adjustment; 
test with YOM, replace or adjust 5 
At high temperatures (above 500°) the lock switch may close 
even though the selector Is set at Bake or Broil. Let oven cool 
before initiating Clean cycle 


Allow proper time for oven to cool; be sure that lock light is Off 
Turn selector to Clean position, leave for one minute, 
then return to Off position 
Test with VOM, repair component or replace as necessary; 
refer to wiring diagrams 
Check and adjust 
Temperatures over 550° may tri 
interfere with normal operation, but cool oven bef 
Remove or wipe heavy soll 
Check with VOM, replace if open 


door closed. 


allowing longer time for cleanin 


transfer lock light bimetalowin no 


ore cleaning 
& Clean cycle 


solis from oven before startin 
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FRAYED OR 
CORROSION BROKEN CABLES 


SEALING- 
COMPOUND 
DEFECT 


CRACKED 
CASE 


LOW ELECTROLYTE 


Battery should be inspected for condi- 
tions indicated above, not only at the 
beginning of each tune-up, but at least 
once every 2000 miles throughout the 
10,000-mile tune-up intervals. To pre- 
vent permanent damage, liquid level 
should never be allowed to drop below 
top of battery plates in any cell. 


Testing cranking motor and circuit 
can be accomplished quickly with two 
voltage checks—one at the cranking 
motor’s battery terminal, and one at the 
switch terminal. If limited accessibility 
makes hooking up the voltmeter difficult, 
a voltage test at the battery terminals 
will do, but it’s not as accurate. 


CLEAN INSULATION 
UNTIL WHITE X 


GASKET 
CLEAN DIRTY ELECTRODES 


Spark plugs that are still good and 
aren't being replaced should be checked 
as indicated. Plugs should be gapped 
with a wire gauge. As shown above, 
using a flat gauge does not allow ac- 
curate gapping of the electrodes. When 
replacing plugs, use the manufacturer's 
specified part number and heat range. 


NEUTRAL SAFETY SWITCH 
„a IGNITION SWITCH 


For top mileage and performance 


Getting a tune-up can be a hassle—high labor costs, 
poor service, no garage nearby, etc. Yet emission 
controls, gas shortages, and rising gas costs have con- 
tributed to making a good tune-up more important 
than ever. Ignition timing off just five degrees from 
the proper setting can cost you half a mile per gallon. 
One plug misfiring at 60 mph can cost 1.2 miles per 
gallon. Thats money you’re burning—needlessly. 

To avoid the hassle, yet keep your engine running 
at optimum performance and economy levels, do your 
own tune-up every 10,000 miles. With only a few 
tools you can do a first-rate job. As for the know-how 
—with this article, a service manual for your particu- 
lar car, and a little mechanical savvy, you should 
encounter no insurmountable problems. 

In addition to a small selection of ordinary hand 
tools (wrenches, scrowsiivens Peay Be Sk ete 
imt + een meter, “ - 
poing light, dwell tach, i auge ' iyara and a 
pression gauge, spark-plug gauge, mhanga 
wire brush, If you don’t own all of y 79 S ot ra 
They'll pay for themselves by saving r costs, 


First, the battery 


Every tune-up should be 
re. If the battery isn’t U 


i POPULAR SCIENCE 


tarted with a careful check 
wa to par you may later 


ye X% 


si EAF- > ø P 
ee A Rtg’ * area Ay Ce att rT ae 2 A 23 
EE T IV ATAR Ss bd We i es es ie kt ee S 


mistakenly condemn a component in the charging, 
cranking, or ignition system. 

Remove the battery cables, and clean the connections 
and battery posts with a wire brush. Use a little 
elbow grease—don’t stop until they are bright and 
clean. Make sure the cables are unfrayed, then re- 
connect them tightly. To discourage corrosion, it’s a 
good idea to coat all the connections with Vaseline 
before reconnecting. Next, peek into the battery to 
make sure the electrolyte is at the proper level. 

Now let’s check the battery’s cranking voltage. Pull 
out the coil wire from the center of the distributor 
cap and ground it to the engine with a jumper wire. 
Crank the engine for 15 seconds, then check the bat- 
tery’s voltage with your voltmeter. The reading should 
be 9.6 volts, or higher, with the battery at room 
temperature. 

If the reading is below 9.6, check the specific grav- 
ity of each battery cell with a hydrometer. If the 
readings between cells are more than 50 points apart, 
get out your wallet—you need a new battery. If the 
readings are about the same, the battery is probably 
okay, but the generator may not be. In this case your 
service manual will tell you exactly what to do. 

Battery okay? Cranking motor and circuit are next 


Distributor and ignition checks should include inspec- 
tion of distributor cap and rotor. Breaker points and 
condenser should be replaced. And don't forget to lubri- 
cate breaker cam and other parts of the distributor mech- 
anism as specified in your service manual. Failure to 
lubricate properly can lead to early ignition problems. 


$ BREAKER CAM 

CONDENSER Centrifugal advance mech- 
anism can be checked for 
proper operation by turning 
the rotor in the direction of 
its normal rotation. It should 
snap back quickly and freely 
to its normal position. The 
centrifugal advance works 
in conjunction with the vac- 
uum advance to allow spark 
plugs to fire at the right time 
during varying engine rpm. 


“FULL ADVANCE 


l 
POINTS OPEN POINTS CLOSED ! 


VOUTmATIR 


FIXED-PLATE TYPE 


IGNITION SWITCH 


When testing coil pri- 
mary voltage, do it first 
with the points open, then 
with points closed. This 
procedure will indicate any 
poor connections and re- 


Mechanical action of vacuum-advance mechanism 
can be checked by turning the distributor plate or 
complete distributor in the opposite direction from 
shaft’s rotation. Either should return to its normal 


veal any openings in the 
primary windings of the 
coil—or elsewhere in the 
primary circuit. Bumping 


the starter will allow clos- 


Position freely and quickly. With proper care, ad- 
ing and opening of points. 


vance mechanisms are highly reliable. 


do your own tune-up sru 


up for inspection. With the ignition still grounded, 
check the voltage at the cranking motor’s battery ter- 
minal while cranking. It should be nine volts or more. 
At the switch terminal it should be a least seven 
volts while cranking. If the readings are low, worn 
cables or poor connections could be the cause. 


Spark plugs for gas economy 


Next, clean and regap, or replace, those spark plugs. 
If the plugs have 10,000 miles or more on them, don’t 
even bother to clean and regap. Install a new set 
(of the proper heat range) gapped to specs. 

How important are spark plugs to gas economy? 
Very. Tests conducted by Champion indicate that 
about two-thirds of total fuel-economy improvement 
gained from an engine tune-up is attributable to in- 
stalling a new set of spark plugs. Compared to plugs 
needing replacement, new spark plugs save about one 
gallon of gasoline per 18- to 20-gallon tankful. 

(A word of caution: if your car is a late model 
loaded with emission controls, and the maker rec- 
ommends using unleaded gas—use it. Leaded gas can 
cause premature spark-plug failure.) 

But before you put those new plugs back in, run a 

Continued 


POINTS 
CLOSED 
0.2 VOLT MAX. 


Contact points: Have they been in- 
stalled and connected properly? To 
find out, make this hookup with your 
voltmeter. With points closed, the volt- 
meter reading should be no more than 
0.2 volt. Proper installation and adjust- 
ment of points is essential. Follow Ser- 
vice manual specs exactly, 
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Before adjusting Idle mixture, allow the engine to reach nor- 
mal operating temperature. Turn the needles slowly and avoid 
harsh bottoming, which can groove and damage them. If Idle 
Screws have a plastic cap over them, don’t attempt to remove 
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Cam angle, often referred to as degrees of dwell, is the num- 
ber of degrees the distributor cam rotates from the time the 
points close until they open again. When cam angle is too 
small, points will open and collapse the coil’s magnetic field 
before it builds up enough to produce a satisfactory spark. 
Dwell angle should be set to exact specs with a meter. 


Before adjusting timing with a timing light, refer to 
manufacturer's procedures and specs in service man- 
ual. Make sure you understand the timing-mark 
locations and what they mean, the cylinder number- 
ing and firing order, and whether the vacuum advance 
should be connected or not. These are all important to 
accurate engine timing and top performance. 


compression check on each cylinder. The cylinder with 
the lowest reading should be at least 75 percent of 
the cylinder with the highest reading. If a greater 
variation exists, suspect faulty rings, valves, or valve 
lifters. To isolate the problem, squirt a few shots of 
engine oil through the spark-plug hole of the cylinder 
with the low reading, and recheck the compression. 
If the pressure goes up from the highest previous 
reading of that cylinder, this indicates bad rings and 
poor ring sealing. No increase in pressure indicates 
burned valves or faulty lifters. 

Which valve is bad? A burned intake valve will 
spit gas back up through the carb on light, quick 
acceleration. A burned exhaust valve will cause lisping 
at the exhaust pipe during acceleration.. 


Distributor and ignition 


On cars with breaker-point ignition, remove the dis- 
tributor cap and check it for burned inserts, cracks, 
excessive oil accumulation, and aluminum dust inside 
the cap from worn inserts. If any of these conditions 
exist, replace the old cap with a new one. 

Remove the rotor and check for a burned tip, worn 
button, or cracks. If you’re in doubt, replace the 
rotor, also. Then you will be sure it’s okay. 

Check the centrifugal and vacuum advance. Push 
out the centrifugal weights—the springs should pull 
the weights back in. If the weights aren’t visible, 
turn the rotor clockwise or counterclockwise. If the 
rotor snaps back, the weights are okay. 

To check the vacuum advance, locate the hose that 
connects the advance on the distributor to the intake 

Continued 


People write to 


Have a question about motor oll? Lubricants? Engines? Ask the Pennzoil experts... 


We Couldn't Resist It. I have an ob- 
servation to report. I am a “Saturday 
mechanic” and would not think of hav- 
ing anyone else service my car. I own a 
1967 Chevrolet station wagon which I 
bought new in Detroit, Michigan. We 
moved to Phoenix, Arizona a year 
later, so the car went through one De- 
troit winter. In 1972, I replaced the 
valve cover gaskets to eliminate some 
seepage, I was amazed to discover a 
total lack of sludge or any other depos- 
its in the rocker area, I don’t know if 
this is anything new to you, but it was a 
surprise to me, Any engine I’ve ever 
looked into had sludge to some degree. 
I believe I am a typical driver with the 
car seeing all use from short hops, stop- 
and-go, high-speed city driving to ex- 
tended vacation driving. (The car had 
about 65,000 miles on it at the time.) I 
use Pennzoil SAE 30 exclusively with- 
out any additives, If you have anything 
to do with keeping the engine so clean. 
thanks. 
A.G.E., Phoenix, Arizona 


You're welcome! We're happy Pennzoil 
has done such an excellent job for you. 


You're Kidding? Recently I had to get 
my pick-up truck started in sub-zero 
weather, so I added a half-pint of kero- 
sene to the oil (Pennzoil 10W-40). Was 
this dangerous? Also, there is a type of 
moth in the scrub oak woods where I 
live that loves any kind of motor oil. 
If I leave an open container of oil 
around, they get in it. Why should 
moths like motor oil? 


R.G.Z., Freesoil, Michigan 
First, Pennzoil Z-7 10W-40 has a very 


low pour point and excellent low tem- 
perature cranking characteristics. The 
addition of kerosene is not recom- 
mended because it can drastically thin 
the oil to the point that lubrication is 
impaired, If the temperature gets so 
low that 10W-40 will not perform, a 
change to our 5W-30 should be consid- 
ered. As for the moths, perhaps the 
odor of the motor oil attracts them. We 
would be interested to know what 
brand of motor oil is preferred by the 
moths of Freesoil, Michigan. 


Bug Juice. I overheard a mechanic tell 
a VW owner that, although his car's 
operating manual says to use regular 
gas, his car would run cooler and 
smoother on premium gas. Also, the 
spark plugs and the exhaust system 
would last longer. I've always thought 
that premium gas was developed strictly 
for high compression engines and that 
the additives in it were for the preven- 
tion of pre-ignition. If that’s true, then 
the use of premium gas in a lower com- 
pression engine is really a waste of 
money. What do you say? 
G.N., Honolulu, Hawaii 


Premium or high octane gasoline is de- 
signed for high compression engines. 
There is no advantage in using a gaso- 
line with higher octane than the engine 
demands, Regular gasoline is quite sat- 
isfactory for use in a VW engine and it 
will not reduce spark plug life, 


Cold Starter. A friend of mine never 
parks his car in his garage during the 
winter. He claims that warming up the 
car in a warm garage and then taking it 
out into the cold causes more conden- 
sation in the crankcase than if the car 
were started in the colder temperature 
outdoors. What is your opinion? 
H.R., Waterburg, Connecticut 


Condensation should be greater if the 
car sits outside overnight, but regard- 


less of where the car is started, the en- 
gine should be idled long enough to be 
sure it does not stall, And the car should 
be driven at low speeds until the engine 
gradually warms up. 


A Can Is A Can? I'm curious about the 
various quart containers used for oil 
and lubricants. I've seen containers 
constructed of all metal, paperboard 
and metal, and all plastic, Why the 
variations? 

H.C.V., Canonsburg, Pennsylvania 


We prefer the use of composite type 
containers from the standpoint of eco- 
nomics, shipping and disposal charac- 
teristics for quart size containers, For 
solid lubricants, such as greases, in 5 
and 55 gallon quantities, we use metal 
cans and drums, 


WE’RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, you 
can tell ws a few things, too. Maybe you 
have discovered something interesting 
about motor oils or Iubricants. Or you 
may have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Company, 
Technical Service Department, P. O. 
Box 808, Oil City, Pennsylvania 
16301. Note: sorry no pictures or mate- 
rial can be returned. Letters chosen for 
publication are subject to revision nec- 
essary for publication requirements, 


Quality Products For Over 85 Years 


ask 
for 
it! 


COMBINED H 
DE. For top mileage and performance—do your own tune-up 
ADJUSTMENT 


Before adjusting idle manifold, and disconnect it at the manifold. If the 
egret ee man- breaker plate moves when you suck on the hose, you 
ant. ta ppt? i can assume the vacuum diaphragm is good. 
exact speed setting re- Check the primary and secondary wiring for wear 
quired and—with au- and cracks. Wires attached to the spark plugs and 
tomatic transmission the fat one from the distributor cap to the coil tower, 
cars—the position of Of course, are the secondary wires. Wires running to 
the shift lever (drive or the coil are the primary wires. Inspection at night 
neutral). On carbs with while the engine is running will reveal wires with 
FAST IDLE f $ l x 5 
ADJUSTMENT two adjustment screws, electrical leakage (sparks jumping). Any wires or 
be sure to use only the boots that are deteriorated should be replaced, even 


one designated in the if electrical leakage isn’t visible. 
manual for slow idle. 


SLOW IDLE 
ADJUSTMENT 


Contact points and condenser 
Last check during the 


engine tune-up is the These should be replaced in accordance with ser- 
charging voltage. If it's Vice-manual instructions for your particular engine. 
oats = within the specified Never wipe contacts with dirty, greasy fingers—use 


| Ma o)e casa = ° ° 
= range you know thatall only a lint-free cloth. Fingers should be free of grease 


components in the and dirt while handling any electrical parts. 

charging circuit are (Another word of caution, unless you have the 
ed job PoS steadiest hands in the west: Before removing the 
erly. A proper voltage Screws that hold the points and condenser it’s a good 
reading also indicates : > 
that you.can expect the idea to pack or cover all the holes beneath the points 
charging circuit to keep 2nd condenser so the screws can’t fall beneath the 
the batteryfullycharged breaker plate. Cloth or masking tape works well.) 


in the future. Continued 


GENERATOR 


Troubleshooting nine common engine problems 


Symptom Compression or manifold system | , Carburetor or fuel system Ignition or electrical system 


Manifold leak Inoperative choke Worn points 
Burned or sticky valves Flooding Defective condenser 
Burned or cracked cap or rotor 
Weak coil 
Burned coil tower 
! Bad ignition cables 
Worn plugs 
Faulty starter 
Weak battery 
Faulty generator or regulator 
Improper timing 


Manifold leak Inoperative choke Worn points 
Burned or sticky valves Flooding Burned or cracked cap or rotor 
Stuck heat-riser valve Improper idle adjustment Leaking vacuum advance 
Leaking gaskets Burned coil tower 
Worn fuel pump Bad ignition cables 
Worn plugs 
Improper timing 


3. Poor gas mileage Restricted air cleaner Inoperative choke Worn points 
Burned or sticky valves Flooding Leaking vacuum advance 
Stuck heat-riser valve Leaking gaskets Inoperative mechanical advance 
High pump pressure Weak coil 
Wrong polarity 
Worn plugs 
Improper timing 


4. Engine misses Manifold leak Flooding Worn points 

Exhaust system restricted Worn fuel pump Defective condenser 

Burned or sticky valves Burned or cracked cap or rotor 
Leaking vacuum advance 
Weak coil 
Burned coil tower 
Wrong polarity 
Bad ignition cables 
Worn plugs 


5. Engi I op speed Exhaust system restricted Improperly adjusted throttle linkage | Worn points 
pine lacks tap Air cleaner restricted Low pressure Burned or cracked cap and/or rotor 

Burned or sticky valves Leaking vacuum advance 

Stuck heat-riser valve inoperative mechanical advance 
Weak coil 
Wrong polarity 
Worn plugs 
Improper timing 


at-riser valve Inoperative choke Worn points 

jike 4 Leaking vacuum advance 
Inoperative mechanical advance 
Wrong polarity 
Worn plugs 
improper timing 


i inoperative choke Worn points 
Manifold leak Flooding Improper timing 
Improper idle adjustment 
Leaking gaskets 


inoperative choke Worn points 
Stuck heat-riser vaiva paate, gaskets Leaking vacuum advance 


e 
Worn accelerator pump inoperative mechanical advance 
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MAKE GASKETS OBSOLETE 


Gel Gasket takes the place of an inventory of gaskets. 
You can replace any soft gasket, do a better job than 
a gasket does, faster and simpler, and save money too. 


Gel Gasket seals the moment you assemble the parts. 
So you can use the assembly immediately. Unlike 
with soft gaskets, a Gel’ Gasket assembly has great 
structural strength. And Gel Gasket doesn’t age, 
crack, relax or let fluids wick through. 
It even comes off with a flick of 
your finger. 


But more amazing yet is that 
a 5/64” bead of Gel Gasket 

will seal any pair of surfaces 
at about 2¢ an inch. If that’s 
not enough to make gaskets 
obsolete, what is? 


PERMATEX COMPANY, INC. 
P. O. Box 1350, West Palm Beach, Florida 33402 
305/686-0880, Telex 513-417 


MAKE LOCK WASHERS OBSOLETE 


Lock-Nut takes the place of an inventory of 

lock washers, including the one you can’t find when 
you need It. It does a better job than a lock washer 
can, and saves you money too. 


Lock-Nut works with any threaded connection— 
even those that don’t accept lock washers. Unlike 
lock washers, Lock-Nut makes threaded connections 
vibration proof. And with no spaces between the 
threads, you can’t get rust and 
fluids can't leak out. 


The same tools put together and 
take apart a Lock-Nut connection. 
One bottle of Lock-Nut has over 
800 applications, at less than a 
penny a piece. If this isn’t enough 
to make lock washers obsolete, 
what is? 


O Join the Obsoleters. Send $2 
OY today for your Obsoleters tee 
W shirt. Men'sand boys‘ sizes small, 


Permatex: meim roe. extra large, 
our name is our bond 


————— 


—:-S. 


For top mileage and performance—do your own tune-up 


Now you're ready to make igni- 
tion-circuit tests and adjustments. 
A wise first step here is to check ig- 
nition polarity. Sometimes, even on 
the production line, the small wires 
to the coil’s primary terminals are 
connected to the wrong terminals. 
This can cause excessive spark-plug 
wear and point deterioration, and 
can adversely affect voltmeter read- 
ings during ignition-system checks. 
Regardless of how the battery is 
grounded (whether the plus bat- 
tery post has the ground strap, or 
whether the minus has it), the 
polarity check is performed in the 
same way. Connect the voltmeter’s 
plus lead to any common ground 
on the block and the minus lead to 
any spark-plug connection (slide the 
boot back). Then start the engine. 
The voltmeter should read up- 
scale. If it doesn’t, reverse the con- 
nections of the primary wires lead- 
ing to the coil, and recheck. The 
voltmeter should now read up-scale. 
Next, with the ignition switch on 
and the engine not running, put 
the voltmeter’s plus terminal to the 
switch side of the coil tower and 
the minus lead to a good ground. 
With the distributor cap off and the 
points open, the voltmeter should 
read battery voltage. With the 
points closed (bump the starter to 
close them) and with the voltmeter 
still at the same hookup, the read- 
ing should be four to eight volts. 
An exception to this is a car with a 
straight 12-volt coil (circuit with 
no primary resistance wire, or a 
ceramic resistor). In this case, both 
readings will be the same. 
Now move the positive voltmeter 
lead to the distributor side of the 
coil tower, leaving the minus lead 
to a common ground. With the 
points still closed there should be 
a maximum reading of 0.2 volt. A 
higher than 0.2-volt reading indi- 
cates excessive resistance, which 
could be caused by oil on the new 
points, a shorted coil, poor ground 
between the breaker plate and dis- 
tributor body, poor ground between 
the distributor and the block, or 
loose wire connections at the coil or 
distributor. 


Dwell adjustment and timing 


Set both in accordance with the 
manufacturer’s instructions. Be 
sure to adjust the dwell (cam an- 
gle) first. then set the timing. Any 
adjustment of the points after set- 
ting the timing to the specs will 
alter the timing. Also make sure 
to disconnect the vacuum line from 
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the distributor’s vacuum advance 
and plug it, if your manual re- 
quires it. 

On cars with electronic ignition, 
you don’t have to replace points 
and condenser, of course, because 
there aren’t any. And you prob- 
ably won’t have to reset the timing. 
Your service manual will give you 
specific instructions about what 
checks, if any, must be made. 

Now take a look at that heat- 
riser valve, if your engine has one. 
It should move freely. Proper op- 
eration of the heat-control valve is 
critical to proper warmup, good 
mileage, and overall performance. 
To free a stuck heat riser, liberally 
apply solvent and tap lightly on the 
end of its shaft with a hammer. 
Be patient; freeing a stuck heat 
riser may take several rounds of 
soaking and tapping. Because it 
jams easily, the heat riser should 
be checked frequently between 
tune-ups. 


Emission controls 


The PCV valve should be re- 
placed at every tune-up. Disconnect 
the hose from the PCV valve and 
put your thumb over the end of 
the hose while the engine is run- 
ning. If suction is weak, the hose 
should be replaced and/or the ori- 
fice passage into the manifold should 
be cleaned. 

On cars with emission controls 
the decal in the engine compart- 
ment or the driver’s handbook will 
give you information about checks 
on the other important emission- 
system components. They should 
be checked and replaced as the 
manufacturer recommends. 


Carburetor and fuel system 


In the carb, replace the needle 
and seat, accelerator-pump plunger, 
and air-horn gasket. All these parts 
are included in a carburetor tune-up 
kit you can buy for your particular 
carb at an auto parts store. Install 
the parts in accordance with the 
carburetor-kit instructions. Because 
of their complexity, the big four- 
barrel carbs should only be tackled 
by professional mechanics. 

All the fuel filters, both in-line 
and inside the large carburetor nut 
that the gas line is attached to, 
should be replaced at each tune-up. 
Soak all new filters in fresh gaso- 
line for at least five minutes (es- 
pecially the paper type) before 
placing them in the fuel system. 
Caution: take extreme care not to 
damage the rather delicate gas line 


connector fittings at the carburetor. 

Servicing your air cleaner is next. 
If your air filter is the paper ele- 
ment type, replace it. If you have 
a heavy-duty soft-rubber type, 
wash it in gasoline to remove dirt 
and other foreign matter—squeeze 
it to remove most of the gas and 
let it air dry. Lubricate with en- 
gine oil before installing. Old-style 
steel-mesh and copper-mesh filters 
can also be washed in gasoline and 
re-oiled. Also, on some older cars 
there is a fine-mesh metal filter un- 
der the carburetor’s needle seat that 
can become plugged or partially 
clogged. 

Now adjust the carb’s idle mix- 
ture and idle speed according 
to service-manual instructions and 
specs, and your engine is tuned. 

But before you put your equip- 
ment away, check the battery’s 
charging voltage. Let the engine 
run 15 or 20 minutes to bring the 
temperature of the generator, regu- 
lator, and battery up to their nor- 
mal operating levels. With the en- 
gine still on a fast idle, put the 
plus lead of the voltmeter to the 
plus battery post, and the minus 
voltmeter lead to the minus battery 
post. With all the accessories turned 
off, the reading should be around 
14 volts. This reading indicates 
that all units in the charging cir- 
cuit are working properly and the 
battery should keep fully charged. 


Final checks 


Now you're ready to put the fin- 
ishing touches on your tune-up. 
Make a quick inspection of the 
cooling system: pressure cap should 
hold pressure, thermostat should be 
functioning correctly. radiator hoses 
neither collapsed nor deteriorated, 
the air fins of the radiator free of 
insects and dirt. Final safety 
checks: lights, turn signals, wind- 
shield wipers, horns, brakes, and 
tires. 

Now pat yourself on the back for 
a job well done. You’ve tuned up 
your car and are assured of the op- 
timum gas economy and perfor- 
mance. 

Well, you say, it sounds good on 
paper. But what happens when I’m 
making some of those checks if I 
find something wrong that’s not 
covered here? What do I do then? 

The service manual for your par- 
ticular car should cover most even- 
tualities. Accompanying this arti- 
cle is a chart with nine common 
engine problems and where to look 
for their causes. 


a a ne rere reer 


| 
| 


Caprice Classic by Chevrolet: 


————, s 
Caprice Classic 4-Door Sedan |! 


a truly distinguished automobile. A spacious car 


with thick carpets, fine fabrics and 


elegant appointments throughout. If your car needs 
include room and comfort, and your preference dictates 
elegance and class, Caprice makes a lot of sense for you. 


aere 


CHEVROLET MAKES SENSE FOR AMERICA 


Which filler for the cracks of a wood-plank floor? 


Shop talk 


By AL LEES / Group Editor, Reader Activities 


The architect of our Lockbox, Lester Walker, has a thing for 2-by-6 
t&g flooring. I suspect he's specified it for every domestic structure he’s 
designed: He wanted it for all floors in the Lockbox (we obliged him only 
for our second floor, where the underside becomes an exposed ceiling); he calls 
for it again in the frame-hung dome we commissioned from him [PS, Nov. '72 
and Apr. °74] and in his mod-Victorian house in a recent Family Circle. 

We've no quarrel with the floor’s good looks, but it has an inherent prob- 
lem, as we mention in this month’s Lockbox article. Even taking the precau- 
tions outlined there, you’re going to have shrinkage, with some wide cracks 
opening up. Our installation turned into a major test case for comparing the 
types of crack fillers shown above. The results are tabulated below. 

Top three, by our subjective verdict: Plastic Wood and Duratite look and 
perform alike, match the color of raw wood best. Durham's is easiest to work, 
strikes off and sands to neatest fill line, but remains a conspicuous yellow 
under finish coats; a dollar's worth goes twice as far as the readymixes. 

Incidentally, we say nice things about urethane varnish as a floor finish 
in our article; the satin version does impart a rich, low-sheen finish that 
I prefer to those supergloss floors in TV ads (why a housewife would want a 
floor to look like an ice rink is beyond me). Our one reservation, here, is that 
urethane—like all varnishes—yellows the wood. If you prefer your softwoods 
neat, as I do (few colors are as inherently pleasing as the native creaminess 
of sanded fir), you'll wish someone would develop a rugged, easy-to-apply 
floor finish that leaves wood as unaltered as our Woodlife coat left the 
exposed underside of this flooring. Aside from subtly accentuating the grain 
pattern, Woodlife leaves well enough alone—as a wood-finish should. 


Nood fillers 
(left to right) 


Ready- 
mixed 
smooth 
paste 


Plastic Wood Ready- 
mixed 
fiber 


Duratite mastic 


Nood Dough pr 


Veldwood 
“Home Safe” 


Powder 
to be 
mixed 
with 
water 


Schalk 
Wood Putty 


Powder 
to be 
mixed 
with 
water 


Dutham's 
“Rock Hard” 
Vater Putty 
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*Smaller packages relatively € 


Adhesion 


May separate 
from one side 
of crack as 

wood shrinks 


Fair if applied 
firmly. Tends to 
shrink on 
drying, but 
rarely separates 
from sides of 
crack 


if wood shrinks, 
separates in 
jagued tines 
from alternate 
sides of crack 


when wet, tends 
to roll out of 
crack if not 
applied in i 
excess; doesn't 
shrink 


xpensive: 14-pt. can shown, 


Easy to fill flush 
and strike off 
(wet); fairly 
easy to sand 
smooth (dry) 


Difficult to fill 
flush and strike 
off (wet), hard 
to sand, smooth 
(dry) 


Fairly easy to 
strike flush 
(wet) and to 
sand smooth 
(dry) 


As above 


Ories dark 
tan (darker 
when 

varnished) 


Dries buff 
yellow; best 
match for 
natural fir, 
(Other wood 
tones avbl.) 


Dries gray 
(darker 
when 
varnished) 


Dries light 
yellow 


Of our ready-mixes, 
only one with 
no chemical fumes, 
water cleanup 


Need special 
(expensive) solvent 
for cleanup or 
remoistening; 
weather-proof 
fillers, costly for 
interior floor job 


Can only be worked 
in small batches; 
mixing is nuisance 
on large jobs. 
Color 1s poor for 
clear-finish floors 


As above, except 
color more accept- 
able; easy water 
cleanup before 

it sets 


79¢; carded tube (1% fi. 02.), 69¢. 


Acrylic—easy to work as wood 


Leave it to the Plexiglas people 
to make life steadily easier for their 
customers. They’re now distributing 
special blades for cutting acrylic 
sheet with power tools. If your local 
dealer doesn’t stock them, order 
from PS Tools for Plexiglas, Box 
14619, Philadelphia 19134. The sabre 
saw blade is $1, the 8” circular saw, 
$17.50. (There’s also a 6” circular 
blade at $14, not shown.) I tried the 
8” in a compact table saw, and it’s a 
beaut. Despite the advice on the 
sleeve (“Reserve this specially 
ground blade for Plexiglas only”) I 
also used it with great success on 
¥,” Corian. 

To put these new tools to work, 
Plexiglas offers a big new packet of 
literature, including the third edi- 


_ tion of “Do It Yourself” (which fea- 


tures, in full color, a raft of fresh 
acrylic projects—some of which you 
first saw in our pages); mail-order 
forms on plans-sheets and tools; a 
distributors list; and a how-to-install 
booklet on safety glazing. For the 
works, send 50¢ to Rohm and Haas, 
Box 9730-PS, Philadelphia 19140. 


OPE CTL 

CIRCULAR SAW 

SLADE FOR: 
PLEXIGLAS 


write for 


@ New folders from manufacturers of 
replica masonry show both outdoor 
and indoor projects: set of five on 
yard planters, barbecues, etc. is 50¢ 
from Z-Brick, 2834 N.W. Market St.. 
Seattle, Wa. 98107; room settings 
in color, free from Decro-wall, 375 
Executive Blvd., Elmsford, N.Y. 
10523. 


@ “Your Mobile Home Buying Guide’ 
and checklist, free from Wickes 
Homes, Box 97, Argos, Ind. 46501. 


@ Don’t store your chainsaw until next 
firewood season: send $1.25 for 
booklet of 22 chainsaw projects for 
outdoors to Homelite, Port Chester, 
N.Y. 10573. 


Stanley gives you more of a 
hammer. Free plans prove it. 


Is a hammer just a hammer? No 
way! Take this butcher-block 
table for instance, where you’ve 
got a lot of 8 penny nails to drive 
in. Your arm will tell you, right 
away, that you’d better use a 
quality hammer — a Stanley. 

You see, Stanley makes 
hammers with better balance and 
heft. Which means you're able to 
drive those nails in fast and easy. 
And on the mark. And you 


SUPPORT A 
BLocK VA 
AA STRETCHER y 
tz PEDESTAL < : he 
„ FOOT ł e à eir 
Z has. In case you strike a foul hammers. Quality you know will 


won’t end up with a tired, shaky 
arm or a sore, tingling grip. 

Along with 

a better design, 
Stanley gives its 

A hammers a rim 

- tempered face. 
That’s a feature 


no other hammer 


blow, there’s less chance of a 
steel chip to fly up at you. (Of 
course, you should always wear 
safety glasses anytime you use 
any striking tool.) 

Find a store with a good 
tool department, you'll find 
Stanley hammers. 
Look at them. 


Heft them. You'll see that Stanley 
packs a lot of quality into its 


help you do things right. 
As for the but 

table and benches, yo 

them together for around 


materials. And 


you'll have a lot of pleasure 
doing it. To get the free plan, 
send your name and address to 
Stanley Tools, Dept. T 1 


woes daar New 
Britain, Conn. 06050. 


’ 


What we've learned from Skylab‘s pioneering experiments 


{Continued from page 74] 


Skylab’s magnificent earth pho- 
tos |“Dazzling New Space Im- 
ages,” PS Feb. ’74] have already 
brought surprise discoveries. A 
view made over eastern Nevada, for 
instance, alerts prospectors to what 
may prove a rich new deposit of 
copper, unknown before. 

Other noteworthy Skylab photos 
will permit mapping Paraguay’s 
500,000-square-mile “Green Hell” 
of jungle wilderness, undeveloped 
because uncharted before; reveal 
cultural and other changes in re- 
mote Central and South American 
regions to the Inter-American Geo- 
detic Survey; aid a search for oil 
and gas in Mexico, and for other 
natural resources in Asia and 
Australia. 

The pictures have such world- 
wide usefulness because Skylab’s 
orbit, criss-crossing a belt between 
50° North and 50° South Latitude, 
gave it a view of about three- 
fourths of the earth’s surface, con- 
taining 80 percent of the world’s 
people and 85 percent of its food- 
growing areas—including the en- 
tire contiguous U.S. 

Use of Skylab’s veritable atlas of 
earth photos will not be limited to 
NASA and five other government 
agencies participating in the pro- 
ject. All EREP photography is be- 
ing made available to the public, 
through the Department of Interi- 
or’s Earth Resources Observations 
Systems Data Center, Sioux Falls, 
S.D. 57198. 


Seeing the sun ina new light 


A principal part of Skylab was 
the first manned solar observatory 
in space, the Apollo Telescope 
Mount, outwardly marked by its 
own four windmill-like solar-pow- 
er vanes. Eight solar telescopes 
viewed the sun, largely by rays 
unseen on earth, like ultraviolet 
light and X rays. Most of the 
’scopes made photos on films, of 
which the most spectacular ap- 
peared recently in PS [“Secrets of 
the Sun,” PS May ’74]. Other 
instruments recorded key data on 
magnetic tape. 

But what’s really practical, how- 
ever absorbing to astronomers, 
about observing the sun? For one 
big answer, the sun is the only 
operating thermonuclear reactor, 
so far, in our whole solar system. 

All the sun’s blazing energy 
comes from a thermonuclear oF 
“fusion” reaction such as we hope, 
one of these days, to harness on 

A massive U.S. research 
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program aims to apply it for elec- 
tric power. Any new knowledge 
that Skylab can bring us of the 
sun, the shining example that the 
goal is possible, may help. There 
is an outside chance that we may 
have the first small thermonuclear 
utility by 1985. And by the turn 
of the century, a major part of our 
needs may be supplied by thermo- 
nuclear energy—virtually inex- 
haustible, because hydrogen from 
the vast oceans can provide the 
fuel necessary. 


Spacemen view a comet 


While Skylab centered upon 
practical uses of space, its crews 
didn’t neglect precious opportuni- 
ties to enrich science’s knowledge. 
Time and again, its cameras ze- 
roed in on promising targets of op- 
portunity—of which the most note- 
worthy was the Comet Kohoutek, 
newly discovered in 1973. 

It was the first time that a 
manned observatory had ever had 
an opportunity to observe a comet 
from space—and Skylab’s third 
crew made the most of it. 

They swung around Skylab’s 
solar telescopes to peer at the com- 
et, as each of their craft’s 93-min- 
ute trips around the earth brought 
it into viewing range. On two 
spacewalks they carried portable 
cameras outside, including an elec- 
tronic far-ultraviolet camera, for 
unobstructed views as the comet 
looped around the sun. 

Skylab observed Kohoutek dur- 
ing its approach to the sun and 
subsequent recession—from No- 
vember 25, 1973, to February 1, 
1974. Though the dimmer-than- 
expected comet disappointed its 
audience on earth, the final Sky- 
lab crew enjoyed a rewarding grand- 
stand seat. Unusual colorations, 
including yellow, gold, red, and 
blue, led scientists to believe that 
Comet Kohoutek might be far more 
exotic chemically than had been 
supposed, They should soon know 
—for the Skylab instruments’ 
views, made simultaneously in var- 
ious parts of the spectrum, pro- 
duced an unprecedented harvest of 
cometary data. 


Weightless webs, taller men 


To the life sciences, Skylab con- 
tributed discoveries as novel as 
these: 

e To see what would happen 
when a spider tried to spin a web 
in weightlessness, Skylab’s second 
crew took two live spiders named 


Arabella and Anita up into orbit. 

If the spiders had simply given 
up web-spinning in sheer frustra- 
tion, it would have been no sur- 
prise—and no news. What amazed 
observers was that within two 
days, Arabella succeeded in spin- 
ning a web in zero gravity—and 
repeated the feat daily thereafter. 
So did Anita. Their handiwork in 
space was hardly up to earthly 
spiders’ standards — the kindest 
words Science Pilot Garriott could 
find for Arabella’s first try were 
“a very unusual web’—but Dr. 
Peter Witt, who raised the pair, 
was fascinated that they could do 
as well as they did. 

He saw a fundamental lesson 
that may well extend to all ani- 
mals, human beings included: 
Without benefit of book learning or 
intellectual reasoning, they can 
cope with situations never before 
experienced in the history of their 
kind. 

@ Skylab’s final crew became the 
first to confirm zero gravity’s most 
dramatic effect on astronauts— 
they grow taller! Only on space 
flights as long as the Skylab mis- 
sions has this strange phenomenon 
been observed. 

The last three crewmen each 
gained in stature, by amounts 
ranging from three-quarters of an 
inch up to 134 inches—an effect 
attributed to removal of normal 
compression, by gravity, of disks 
in the spine. This Alice-in-Won- 
derland result of weightlessness 
was temporary. After splashdown 
the astronauts regained their nor- 
mal earth height within six hours, 
measurements aboard the recovery 
carrier New Orleans showed. 


And after Skylab... 


So exciting are some of Skylab’s 
accomplishments—the space-manu- 
facturing trials, in particular— 
that their story is destined “to be 
continued.” 

There is talk of pursuing the 
semiconductor crystal-growing tests 
in the joint U.S.-Soviet Apollo- 
Soyuz adventure in 1975. In any 
case, materials-processing equip- 
ment will be built into our new 
Space Shuttle. 

Today, with natural resources 
scarce and the energy crunch upon 
us, people expect scientists and 
technologists once again to pull 
the rabbit out of the hat and work 
miracles. It could well be that 
posterity will say Skylab helped 
to put the rabbit in the hat. LE 


Because Olympic Solid Color Stains are so rich in 
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75-knot ocean-going surface-effect ship 
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[Continued from page 91) 


derwater air bottles with masks and 
inflatable Mae West life vests, shark 
repellent packets attached, had 
been passed out. Once aboard, we 
had been shown how to use a 
spring-loaded window smasher and 
told which windows to punch out, 
“iust in case.” This was to be no 
joy-ride, despite my presence as 
an observer—the first from a mag- 
azine. It was to be a routine test 
run over an octagonal course at 
30 to 40 knots to find out what 
could happen in the open sea. 
Though hovercraft and surface- 
effect ships both ride on air cush- 
ions, an SES has a long, thin cata- 
maran-like hull on each side. These 
sidewalls extending down into the 
water greatly reduce the amount 
of power needed to hold the cush- 
ion. Small skegs on the bottom of 
each sidewall keep the SES from 
skidding or drifting sideways. 
Sidewalls mean an SES can’t 
travel on land, as an amphibious 
hovercraft does. But at sea the 
SES is more stable, less subject to 
crosswinds, and able to travel far- 
ther faster on less fuel. Compared 
to a conventional ship, the SES 
draws much less water. Off cush- 
ion its draft is about 10 feet, on 
cushion about 414 feet because of 


pocket 


The little one catches the big one. 


ter, together with the CdS electric eye, gives 


While it takes up very little space, the little 
you highly accurate automatic exposure 


Pocket 40 takes a lot of great big (31⁄2” x 


41⁄2”) pictures. 


This little Pocket can take stop-action — 
pictures in bright sunlight, because of its 
1/225-second electronic shutter. That shut- 


the two rudders steering the craft. 

The two existing 100-ton surface- 
effect ships are only junior test 
models for bigger ones to come— 
perhaps even 20,000 tonners capa- 
ble of 200 knots. Once the Navy 
proves it can be done, high-speed 
commercial ships are obvious spin- 
offs. I was told for example, that 
the present 100-tonners have a pay- 
load of about 10 tons—the equiva- 
lent of a 100-passenger vessel with 
a range of 1500 miles. 


What's ahead for SES 


Capt. R. C. Truax, former assis- 
tant project manager for the Navy’s 
SES development office, predicts 
that while the SES will not re- 
place conventional ships overnight 
we can expect that eventually much 
of the surface navy will consist of 
surface-effect ships. He points out 
that because of its high speed and 
shallow draft the SES is virtually 
invulnerable to torpedoes and is a 
tough target for airplanes and mis- 
siles. While an SES is not as fast 
as an airplane or helicopter, it has 
the ability to loiter like a conven- 
tional displacement ship. 

At present the major SES pro- 
grams in this country are aimed 
at producing military hardware. 


But there is little doubt that just 
as the jet engine appeared on com- 
mercial airlines after starting on 
fighters and bombers, SES tech- 
nology will also appear later in 
civilian garb. 

There are 200-passenger British 
air-cushion vehicles currently cross- 
ing the English Channel; they car- 
ry one-third of the waterborne 
passengers between England and 
France. Bell Aerospace and other 
major manufacturers also have 
civilian designs on the boards. 

I had my first air-cushion ride 
on Bell’s 35-ton SKMR-1 in 1963. 
This amphibious air-cushion ve- 
hicle was driven forward by two 
big ducted airplane-type propel- 
lers at the rear. Since then I’ve 
ridden others. 

The Soviets have been making 
great strides in air-cushion vehicles 
for both commercial and military 
use. Reliable sources indicate they 
have the world’s largest ACV. the 
GUS, which grosses about 180 tons 
and is similar to the 177-ton British 
SR.N4 English Channel ferries. 

Though there are still unsolved 
problems, Russian, British, and 
American experience suggests that 
the age of the Surface-Effect Ships 
is finally close at hand. i) 
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control. And a sharp 3-element lens focuses 


down to 3 feet for close-ups. 


The Pocket 40 is yours for less than $68. 
Other Pockets start at less than $23. 


Prices are subject to change without notice. 


Kodak pocket Instamatic’ cameras. 


OO 


ae 


Announcing the new Datsun 710. 
The driving man’s economy Car. 


Between the most economical Datsun, 
the B-210, and the most luxurious 
Datsun, the 610, there’s something 
new: The Datsun 710 2-Door Sedan, 
4-Door Sedan and Hardtop 

An 1800cc overhead cam engine, 
power-assist front disc brakes and 
unibody construction balance the 
performance of the new 710's 

Graceful new lines, whitewall tires 
and wheelcovers make it handsome 


Rich carpeting, reclining bucket seats, 
tinted glass, electric rear window 
defogger and a lot of other no-cost 
extras make it luxurious 

And, of course, the gasoline mileage 
is the kind you'd expect from Datsun. In 
fact, our reputation is built on economy! 
Before you make %& 


up your mind i 
drive a Datsun Datsun 
Saves 


then decide 


LET ME SHOW YOU MY NEW WAY TO 


STOP 
LEAKING 
FAUCETS 


for less than $1 
per faucet stem 


Guaranteed to work on any conventional 
faucet or I'll refund every penny. pave peasiey, 


Inventor and Manufacturer 
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3755876 


o U.S. 
A Patent No. 


Most people I tell this story to for the first time raise one eye- 
brow and challenge me to prove it. Because almost nobody — 
including even the Russians — will —— : 
guarantee a faucet against leaking : 4 
... Or dripping . . . except me. 
This is because most repairs 
don’t get to the real problem. 
Ninety per cent of faucet leaks are 
caused by corroded or pitted seats. 
Seats have to be replaced to get a 
permanent repair. Replacing the 
washer works only until the new 
washer is chewed up by the bad 


fectly in the new groove. The DuPont Delrin R washer is so 
durable that it is used in making gears. 

It also ends the frustration of hot water shutdown caused by 
expanding rubber washer. If you follow the simple illustrated 
instructions that I've included with your kit, you can hardly go 
wrong; the completed job will last the life of your faucet — no 
matter how corrosive your water is. 

HOW MY KIT WORKS: A special 


hand tool cuib groove In your old 
faucet seat. 


Delrin washer is universal, Does not 
need to fill up washer holder, Does 
not need sido support. 


Surgical stainless steol seat hold in groove with spaco ago adhosivo soalant. 


No special tools needed. If you No-Time-Limit Guarantee of 
have a screwdriver, a pair .of Satisfaction. You must be 
pliers and a flashlight, you can completely satisfied with the 
handle any staindard household Vulcan Universal Faucet Repair 
faucet with my kit, This in- Kit, or return the kit to me fora 
cludes Crane, American Stand- full refund. No questions asked. 
ard, Kohler, Eljer, Price-Pfister f 

—in fact, any conventional fau- Lhe uaa. 
cet that uses a washer and seat, Vulcan Mfg A 
Our Third Year 


no matter what brand or age. 

The Vulcan Universal Faucet Repair Kit contains 8 surgical 
stainless steel seats, 8 Delrin washers, a sharp cutting tool, adhesive 
sealant, and illustrated instructions, The cost of the entire Kit— 
enough to repair 8 single faucets — is only $6.95 plus 50¢ for packing 
and mailing, In other words — less than $1 a faucet! 


m= m mn ome me MAIL THIS NO-RISK COUPON TODAY — — — — 
VULCAN MFG. CO., Box 33, Dept. PS 64, Grand Valley, CO. 81635 


Please send me _____. Vulcan Universal Faucet Repair Kits to 
do 8 single faucets each. | enclose $ (each kit Is $6.95 
plus 50¢ packing and mailing fee). It is understood that my money 
will be refunded cheerfully if the kit does not periorm as advertised, 
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Underground living 


[Continued from page 88] 


the labor could be performed by unskilled workers. 
Result: a 25-percent saving in building costs. 

To avoid maintenance problems as the house ages, 
materials had to be durable as well. Barnard chose 
glass and anodized aluminum, with the concrete, and 
omitted wood entirely. 

A subdivision of underground houses would leave 
the natural features of the site mostly undisturbed, 
with only the barriers that surround the houses’ atri- 
ums sticking up above ground. “The underground con- 
cept,” Barnard says, “is eminently practical for subur- 
ban communities—single-family homes, apartments, or 
commercial buildings. Such communities,” he adds, 
“would resemble a park rather than the urban sprawl 
that blights much of the country.” 


A nice place to visit... 


About 8500 curious visitors came to see that hole in 
the ground last year during July and August. And 
some of the curious are willing to try subterranean liv- 
ing for themselves. Barnard is currently designing a 
similar dwelling for a client on Cape Cod and one for 
an Oregon family. He hopes to market the houses 
through a franchising arrangement. 

The architect has in mind some variations on his 
basic theme: Two atriums would allow for a larger 
house while keeping a similar wall-to-window ratio, 
and consequently the same light, airy feeling you find 
in Ecology House. And burrowing a house into the 
hillside of a sloping lot would eliminate the stairs and 
make a below-grade garage possible. 

Future plans for Ecology House include a winter 
cover for the atrium—either a transparent air-sup- 
ported plastic bubble or a geodesic dome—to keep 
plantings green and avoid the possibility of an atrium 
full of snow. 

Ecology House is heated and cooled electrically, but 
with the cost of electricity zooming it’s not the energy 
Barnard would choose if he were starting the house to- 
day. “Fuel oil,” he explains, “still makes economic 
sense; but this won’t be true indefinitely.” So Barnard 
intends to convert to solar, or more likely, wind pow- 
er. 
If you’d like to see Ecology House, the architect 
plans to open it to the public again this July and 
August. It’s located on Race Lane in Marstons Mills, 
Mass., about a mile off Mid-Cape Highway. Os) 
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New car? Old car? 
Which is harder on your motor ol? 


oo 


The newest cars come with all the latest emission control systems, hot-run- 


ning high compression engines, and, frequently, more heat-building power 
options. Most older cars have higher compression engines, and new usage 
patterns that can cause corrosion problems. Today you should specify your oil. 
By Service Classification. By SAE Number. By Brand. 


New cars haven't made things 
easy for your motor oil. Added engine 
heat is why. 

Because of emissions systems 
that result in increased engine oper- 
ating temperatures. 

Because of leaner fuel mixtures 
that burn hotter. 

And because of power options 
that add an extra heat burden. 


Micro-thin film. 


: With your older cars, the condi- 
tions are different, but need equal 
consideration. Close tolerances in a 
high compression engine require a 
motor oil to do its job even when the 
film is squeezed micro-thin. 

Now consider the need to con- 
serve all forms of energy—and how 
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Americans are driving less for 


pleasure. 

That means a lot of stop-and-go 
driving. And short trips with frequent 
stops. The “milk run” to the cleaners, 
the bank, the market isn’t an ideal op- 
erating condition for most engines. 
Uniil your engine warms up, it burns 
fuel inefficiently. That wastes gas. And 
it does something else. 


Dirt begins to hurt. 

It can also load your oil with in- 
solubles and varnish forming contam- 
inants. Some of that is alright for any 
motor oil. But just think how much of 
your driving these days is the short- 
trip kind. Eventually that dirt can be- 
gin to hurt, putting a bigger burden 
on your motor oil than ever. 


Not enough exercise. __ 

If you're fortunate enough to 
have a choice of cars, it’s the smaller 
one that’s doing more of the work for 
you. Your big old car is staying home 
a lot more. And its engine is subject 
to the effects of moisture and acids 
that have condensed on cool engine 
parts, causing rust and corrosion. This 
can lead to an assortment of ailments 

that could reduce the use- 
ful life of the car. 


Which is tougher? 

In today’s world, new 
cars and old cars both 
have their own ways of 
being tougher than ever 
on their motor oil. 

What can you do 
about it? Change your oil 
Ps more frequently. And ask 

for a quality brand that’s 


265 fortified for the rigors of 


stop-and-go. 


An oil with a film strength al 
gives constant protection to close-fi 
metal surfaces when the engine's run- 
ning. An oil with additives that neu- 
tralize acids and inhibit rusting when 
the engine is not running. 

For new cars or old ones today, 
you have to insist on a premium qual- 
ity motor oil. We think your choice 
should be Quaker State Motor Oil. 
For three reasons. 


100% Pennsylvania. 


One. It starts with premium 
quality base oils—100% Pennsylvania 
Grade. 

Two. It's formulated by motor oil 
experts who have been making qual- 
ity lubricants for over ha!f a century. 

Three. It’s fortified with special 
additives to handle the adverse oper- 
ating conditions we've talked about. 

Quaker State believes these three 
reasons add upto | 
why Quaker State" 
Motor Oil provides 
superior protection 
for cars in today’s 
driving world. This is 
why we're such a 
good friend to your 
car. 


RACING 
State—by name. MOTOR OIL 


Quaker State your car to keep it running Young 


Ask for Quaker 
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Why 
let algae and 


water weeds 
limit your 
pond use? 


THIS DOESN’T 
BELONG! 


FREE POND 
ENVIRONMENT 


1. Restrict or clog irrigation equipment. 


2. Reduce water holding capacity of 
the pond. 


3. Create an imbalance in fish population 
4. Limit swimming enjoyment.* 
5. Tangle fishing lines» 


Hydrothol 47 controls many weed 
and algae. It provides the proper 
balance to assure maximum use of 
this important resource. Ìt helps 
reduce maintenance, lowers op- 
erating costs, increases efficiency 
and improves the asthetic value of 
the pond. 


Hydrotho! 47 is easy to apply. it ` 
is effective, fast acting and biode- 
gradable. It does not accumulate 
in fish or build up in water or 
on lake bottoms. It controls most 
algae, including Chara. 

Specify Hydrothol 47 

from your farm 

Supplier, or, for 


ore information, "For the protection of 
write: swimmers and wildlite 
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Tie a spiral stair to exposed-joist flooring 


[Continued from page 100] 
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are made easy by clear instructions 
from the manufacturer. You’ll note 
from our chart that total heights 
are determined not only by the 
number of treads (12 is average; 
13 complete a circle), but by spac- 
er rings set within tread castings. 
Ours came with three rings per 
casting, which brought our col- 
umn’s top cap above the floor line. 
So we unstacked the treads and 
pried one ring out of each. 
Balusters are tapped top and 
bottom to take machine screws that 
pass up through the tread socket 
and down through the H-shaped 
aluminum rail, which you drill 
after assembly, but before you 
snap on the neoprene cover sup- 
plied with the kit. This cover is 
best applied after you’ve painted 
the stair. All parts come factory 
primed, so any good enamel can 
be used. Soak the U-shaped neo- 
prene strip in hot water for five 
minutes to make it pliable; it cools 
in place, tightening its grip. 
Details are what customize an 
installation like this. Note that we 
tied the handrail to the top post 
with a gooseneck casting—avail- 
able as an option (right- or left- 
handed). Note, too, that to snug 
the stair into our corner, we tucked 
it in under butting beams. So an 
upper baluster had to pierce a 
beam (we just drilled straight down 
toward the tread socket, using a 
spade bit in an extension). Our top 
Continued 


For other installations, order a platform with your kit 
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TYPE-A BTANDARD BQUARC 
PLATFORM MOUNTED ON TWO 
GIOCS SHOWN HERE IN OPEN 
CORNER 


VARIOUS PLATFORMS 
AVAILABLE 


TYPE-8 STANCARO RECTANGULAR 
PLATFOARM MOUNTEO ON ONE 
SIDE ONLY TO A BALCONY OR A 
WALL WITH RAILINOS ON TWO 
BIOCS OF THE PLATFORM USED 
WITH A FREE-STANDING STAIR 
SHOWN HERE MOUNTED TO AN 
OPEN BALCONY 


* A 4 A fs s 
b AENA ~ 
Starting at one corner, t&g planks are 
laid diagonally across framing and 


nailed at each joist by angling nail 
through tongue (predrilling optional). 


To minimize squeaks, you may want to 
run a bead of adhesive along tops of 
joists. Each plank is driven in place by 
striking a grooved block (foreground). 


Trim projecting ends after entire floor 
is laid. Portable saw set to depth of 
flooring is fast, but to finish corners use 
a keyhole saw, kept vertical. 


YPE-C STANDARD PLATFORM 
cur 1/4 ROUND WITH A RAILING 
ON ONE SIDE SHOWN HERE 
MOUNTCEO IN A ROUND STAIRWELL 
WITH NO ADJACENT WALLS AND 
BALCONY RAILINOS AROUND 
THE OPENING 


Spend a weekend around 


a hot set of wheels. 


Our wheels are the hottest 
a guy or gal can find. Wheels 
with wings. At your Air National 
Guard unit. 

Give us one weekend a 
month of 
your time to 
help move 
those 
wheels, and — 
we'llgive you Hottest 
q lot back. 

A chance to learn a skill 
like aircraft mechanics, 
electronics, radar, computer 
operations, drafting, 
accounting, metalworking. 

A chance to eam 
extra money—over $40 
a weekend to start. 
Veterans, of course, 


eam even more. 

A chance to 
leam leadership. Do 
something different. 
Help the country 
And community. 

It may be the 
most important 


* part-time job in America. 
For more information, 
mail coupon or write: 
Air National Guard, . 
P.O. Box 1776, Edgewood, 
Maryland 21040. 


Air National Guard/P.O. Box 1776/Edgewood, Maryland 2404 
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for bad breaks. 


Now you can use the same incredibly 
strong adhesive that industry has used __ meisy Gomes - = 
for years: Loctite Depend Adhesive. JEA s sperbondér 
In less than 30 seconds, Depend v See / = 
el} . . P , 4 -a : 
Adhesive invisibly bonds most MRa / (J a“ 
non-porous materials like BKM Os A A, => 
metal, porcelain, ceramic, % (4 Py See, 
A | f f ; SSS ri 


plastic, leather, even glass. dai 7 


Permanently. k . A 
it'll even hold two < (> fi 

different materials. wy 

Try it. Our 


be let down. 
Ask for Depend wherever 
adhesives are sold. 

Another quality product from Loctite Corp. 


New Loctite Depend Adhesive 
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Spiral stair 


[Continued] 


rail turns a 135° corner; fortunate- 
ly, Columns, Inc., offers a cast post 
cap with flanges at that angle. 
Total cost: $525 for our 12-tread 
4’-diameter stair; $8 per linear 
ft. for balcony railings, plus freight 
from Houston ($20 to $30 in U.S.). 


And now that flooring 


Our 2-by-10 joists are 24” o.c.; 
this framing unites into a sturdy 
bridge when 2-by-6 t&g floor planks 
are nailed diagonally across it. 

At the lumber yard, select from 
one of their two top grades of floor- 
ing (check grade stamps). Itll 
probably be Douglas fir or “hem/ 
fir’—hardest of the WWPA grades. 
Spruce is okay, but it’s softer. 

All top edges are beveled, and 
we had the bright idea of laying 
the planks with these bevels down 
to give the beamed ceiling of the 
room below a finished appearance. 
What we failed to anticipate was 
how much even kiln-dried boards 
shrink after they’re laid. Tight 
joints may widen into 14” cracks, 
and those face bevels are meant to 
minimize this, visually. So: Our 
ceiling looks great, but the floor 
above required extensive patching 
(see Shop Talk). 

To minimize shrinkage, be sure 
your flooring is delivered dry, and 
stack it loosely, under cover, at 
your building site for several weeks 
before installation. Be certain that 
your boards are straight-grained 
and without bow or warp. At best, 
it takes some muscle to seat a long 
plank’s tongue into a mating 
groove. Best method: Use a scrap 
block of the flooring, sliding its 
grooved edge along the tongue of 
the plank while striking the block’s 
outer edge with your hammer. An- 
gle a 16d nail through the tongue 
into each joist as you go. 

To order full lengths, we care- 
fully laid out our floor area on 
graph paper and computed the 
number of boards we’d need of 
each rough length (12’, 10’, 8’ and 
6’). You can’t butt boards end-to- 
end in a diagonal installation. 

Once all the planks are laid, 
smooth with a belt sander (mov- § 
ing always with the grain), work- 
ing down from a coarse grit. 

One of the greatest floor finishes 
you can apply to softwood planks 
is polyurethane varnish for dura- 
ble, low-maintenance protection 
and good looks. We applied three 
coats of Sherwin-Williams Marve- 
thane, sanding lightly between. 
The prime coat must be gloss, but 
our finish coats are satin. g 
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Drain Oout slowdown lubrication, sluggish 
performance and heavy engine wear. 
Clean up with Castrol GTX Motor Oil. 


M It’s active, long life lubrication 
d superfine engine protection. 
Castrol Fe Eor allimakes and models of cars. 
20W/50 or 10W/50. 
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Edelbrock 
introduces a new, improved 


MILEAGE/PERFORMANCE 
MANIFOLD. 


Performance equipment that improves rather cars, pick-up trucks. motor homes, vans, station 
than reduces gas mileage. Unheard of? Meet wagons and campers. 
Edelbrock’s new STREETMASTER! First per- The Streetmaster has met or exceeded latest 
formance intake manifold designed to increase federal emission standards. Using stock carbure- 
mileage, improve vehicle responsive- tion, Streetmaster easily replaces your 
ness and reduce emissions. — stock manifold, providing increased 

Streetmaster’s secret? Velocity A » vehicle performance from off-idle to 
and efficiency. The fuel gets from car- elos cruise. Up to a 9-14% mileage im- 
buretor to combustion chambers ` > provement can be yours using econo- 
faster. Better fuel atomization. More “ = my driving habits. 
uniform distribution. Better cylinder _ ~ See your local Edelbrock Perform- 
filling. ance Dealer, JC Penney Auto Center. 

The Streetmaster design is avail- or send $1 for complete catalog and 
able for most popular make family pecial Edelbrock pen. 


The small-block Chevy “STREETMASTER?” received “BEST NEW PRODUCT” award at '73 SEMA Trade Show, 
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WHERE GREAT IDEAS TAKE SHAPE —— 
411 Coral Circle, Dept. PS-674, El Segundo, Calif. 9024° 
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BorAxo’ gets mechanics’ hands 
clean enough to eat out of. 


Borax 


gm 7 Bere * Cleans hands better than 


a bar soap. 
en at * Removes odors. 


* Economical. 
* Boraxo” CREME 
cleans hands without water. 


* No need for messy soap dishes 


ONE HAND 
OPERA congas 


EAS 


SSHOOTS one SQUEEZE drives a 
5 staple with EASE ... into the 
j: A hardest wood, plywood, Masonia, 
composition board, plastic 

‘STAPLE even soft metals! A one 
WHEREVER hand operated Aran To 
'OU'’ əy Staple Gun provides the 
YOU'D DRIVE power and versatility to 
A NAILI handle 1,001 home fastening 
jobs—FASTER... CHEAPER... BETTER! 


an inw py nue NE MANY ISES 
HANDY CHECKLIST OF SOME OF MANY USES 
° Ins sula ung o installing ceiling tile 
° Weathers stripping e Trimming shelves 
s Re-upholste ring ° Covering valances 
pure fencing e Installin a 


ə Fastening 
o Vines to tr 


How to 
buy anew 
camper 
without 
creditors 
camping at 
your door. 


Finance it at your credit union. 
You'll find their low annual per- 
centage rate helps keep your fam- 
ily budget out of the woods. 
There's a minimum of red tape. 
Many times your signature is all 
that’s required. At your credit un- 
ion, you're more than a customer. 
You belong. 


Join your credit union. 
it’s where you belong. 


For more information write to 
your state's Credit Union 
League or Credit Union Nat 
Assoc.. inc.. P. O. Box 431, 
Madison. Wisc. 53701 


Any kit stairway is a custom in- 
stallation, fitting a specific space and 
height. Order carefully, v 
instructions in the manufacturer’s 
brochure. Platform treatment de- 
penda on whether stair ascends 

en balcony or pierces a clos 
ADAE It can even continue its asce 
to a third level, via another un 
stacked atop the first (see color). 

None of the metal kits shown in 
our color pages requires at-site weld- 
ing. They’re shipped knocked down 
for assembly with fasteners that 
come with the kit. 

In most cases, center poles are 
full length and predrilled for tread 
attachment. The wood stair’s pole 
is twelve-sided for flat butting of 
treads and their brackets. Oak but- 
tons cap all these screws. 
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Are spirals dangerous? 


Stairs and ramps account for 
350,000 U.S. injuries a year; but 
statistics don’t show spirals to be 
more hazardous than straight. Still, 
a few local codes restrict their use 
to secondary passage, with a 
straight stair for main traffic; other 
codes state a minimum diameter. 
Although spirals as tight as 3’ dia. 
are made, I’d advise against any- 
thing less than 4’ for home use, if 
you'll carry items up or down. 

A spiral is a one-way stair; don’t 
try to pass anyone on it. Always 
use the handrail, since it draws you 
naturally toward the widest part of 
the tread. In toward the pole, of 
course, where treads taper away, a 
careless stepper can lose footing. 
But then, a klutz can fall down the 
courthouse steps.—Al Lees 
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After stacking all treads on column of 
udio Stair, left, snap top into plat form 
ach tread t 
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top it with Antique Oil 
for a hard'finish, soft lustre 


Heat pipes recover energy 
[Continued from page 102] } 


. . Pee 
equipment. Speizman has a num- 


ber of systems that recover heat ae 


from hot exhaust gases, and use it 
to preheat incoming air or to heat 
water and lower heating costs. Pol- [i 
lution-control features can also | 
clean and filter exhaust air. Í 
Sales probably will rise and fall ; 
with the energy crisis, Alan Gold- | 
berg of Speizman believes. An ini- 
tial burst of interest was caused by 
panic about oil supplies, but faded b- 
as plant engineers managed to get | 
through the winter. Now, however, 
as increased costs are starting to W 
bite deep, interest is reviving. 
Dallas-based Q-dot Corp. also 
manufactures thermal-recovery 
hardware for heating and air-con- 
ditioning systems.. Their Thermal 


Recovery Units (TRU’s) use ex- is 


haust air from a building to pre- | 


heat incoming air in the winter ™ 


or help remove heat from summer 
air (see diagrams). Typically, up 
to 70 percent of waste heat is re- 
covered and reused. 


Uniform crystal layers 


In addition to heat recovery, 
heat pipes are getting attention be- 
cause of their unique ability to 
distribute heat evenly. Dynatherm 
Corp. of Cockeysville, Md., makes 
a heat-pipe furnace for the semi- 
conductor industry, which needs 
not only high temperatures—from 
2000° F on up—but also even 
temperatures for such delicate op- 
erations as “doping” semiconduc- 
tor materials and putting a thin 
layer of one crystal on top of 
another. 

“If the temperature varies along 
the line, the crystal material in 
the higher-temperature zone will 


have a different reaction rate,” ex- 
plains Alan Streb of Dynatherm. 
“The current practice is to use 
electronic controls alongside the 
working zone, but at best you get 
a W-shaped [irregular] temperature 
profile through the furnace.” 
Using a tubular heat pipe as the 
wall of the furnace, Streb reports: 
“We can achieve a uniform temper- 
ature that matches our ability to 
measure temperature—one-tenth of 
a degree over the entire zone.” Un- 
happily, he says, that furnace can 
only go to 1000° C (about 2000° 
F)—not because of the heat pipe, 
but because no available mate- 
rial can stand higher temperatures. 
“If we could find materials that 
would enable us to go to 1250° C, 
it would open a vast market for 
us, because a large part of semi- 
conductor processing is done just 


Pa 


A HINWAX 


above 1100° C,” Streb says. 

A more prosaic heat-pipe prod- 
uct developed by Thermo Electron 
Corp. is a restaurant griddle. Out- 
wardly, this is your ordinary grid- 
dle that a cook uses to rustle up 
an order of ‘hamburgers. But the 
surface of this griddle is the upper 
wall of a planar heat pipe that’s 
about an inch thick, heated by 
gas jets below. The heat-pipe grid- 
dle will give cooks more even heat 
distribution and faster heatup 
time for a lower price than con- 
ventional griddles. 

But many heat-pipe applica- 
tions won’t be nearly so visible. 
If you run a large computer sys- 
tem right now, the odds are that 
a small heat pipe is part of the 
cooling system, 

MacLean Engineering Labora- 
tories has been getting into heat- 


pipe equipment with enthusiasm. 
Heat-pipe coolers offer freedom 
from water pipes, which must be 
used in conventional heat exchang- 
ers to carry off the heat, and which 

always bring the risk of equip- 

ment-damaging leaks. A heat-pipe 

system costs twice as much as a 

conventional heat exchanger, but 

eliminates water pipes. 

One project that fascinates both 
McLean and Isothermics is the 
union of the heat pipe and the 
rotary heat exchanger, a revolu- 
tionary new device [PS, March 
"711 that uses spinning fins to get 
double the efficiency of conven- 
tional heat exhangers. By making 
those fins heat pipes, engineers 
hope to eliminate the need for run- 
ning coolant through the rotary 
heat exchanger, thus making it 
even more efficient. 

One heat-pipe application that 
should be highly visible in the 
next five years involves the Alaska 
pipeline [PS, Jan. ’73]. The Al- 
yeska Pipeline Service Corp. plans 
to use a heat pipe every four to 


: six feet along the 400-mile length 


of the pipeline. These heat pipes, 
from 30 to 60 feet long, would go 


| into the piles sunk into the Alaskan 
| permafrost. Their job would be 


to pull heat out of the permafrost 
to keep it from thawing. 

Five companies are competing 
for production of anywhere be- 
tween 80,000 and 120,000 heat 
pipes. Both in number and in dol- 
lar value—Alyeska isn’t saying, 
but it could be in the neighborhood 
of $30 million—this would be as 
much heat-pipe business as the in- 
dustry has had to date. It’s prob- 
able that the contract will be split 


Í among several companies, giving 


heat pipes an enormous boost. Ms! 
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CHANNELLOCK Gives You MORE In Hand Tools Including .... 


The ORIGINAL Tongue-"N-Groove Plier 
First Of its Kind . . . And Still First 


1—Only CHANNELLOCK —the original tongue and groove plier 

—gives you smooth working, machined mating parts that can never 
jump out . . . both the tongue and grooves are undercut. CHANNEL- 
LOCK imitators can't say this. 

2—Only CHANNELLOCK gives you the patented reinforcing 
flange that eliminates stress breakage. Again, CHANNELLOCK 
imitators can't say this. 

Reasons why CHANNELLOCK, although imitated, has no equal 
as a work saver, year after year. 

Be sure you get the genuine CHANNELLOCK. Look for the trade 
mark on the handle. 

Send For Our Catalog . . . it's Yours For The Asking. 


CHANNELLOCK, INC. © Meadville, Pennsylvania 16335 
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KNIFE 


Tempered steel, Combination 


knife. with bottie opener, 
screw driver, naii file. 
er tor the tull line 
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Pi | WHITES ELECTRONICS, INC. c RADIT TERMS AVARABLE 
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sions can vary from spacious to 
efore you buy, figure 
h living space you'll 
ave t around in when the 
tent is erected, and whether there’s 
enough headroom for your tallest 
camper. Most tent manufacturers 
recommend a minimum of 25 
square feet for each occupant. And 
you'll add to comfort if there’s 
more space. 


Flame-retardant materials 


In addition to the pressures from 
escalating material and labor costs, 
tent prices are being boosted in 
some instances because of a drive 
to make them safer—especially in 
flame retardancy. Basically, flame- 
retardant tent fabrics are treated 
with chlorine and antimony tri- 
oxide. This doesn’t make them 
fireproof: Flame-retardant tents 
burn as easily as untreated tents 
if exposed to a continuous open 
flame. 

But the chlorine and antimony 
trioxide give the fabric a sort of 
built-in mini fire extinguisher. The 
chemicals release a gas that de- 
prives the flame of oxygen and in- 
creases the amount of char ahead 
of a flame so there’s nothing to 
burn when it tries to spread. 

The fire-retardant process dou- 
bles the cost of finishing canvas. 
This may add 10-15 percent to the 
retail price of a tent. 

But the principal objection to 
fire-retardant tents is that if they 
are labeled that way, campers will 
mistakenly assume the tents are 
fireproof and expose themselves to 
greater danger. 

Right now, two states—Michigan 
and Massachusetts — have stan- 
dards on the books requiring that 
new tents be treated for flame re- 
tardancy. But these don’t take ef- 
fect until October, 1975. 

There are no federal standards 
yet, but the Canvas Products As- 
sociation International has asked 
the new federal Consumer Produc! 

Safety Commission to adopt a stan- 
dad similar to the one passed if 
Michigan. 

Despite material shortages al nd 
the controv ersy about flame retar 
tent makers are looking 
gest sales year ever 
nil llion tents, costing 


in ae At least the same 
number are expected to be sold this 
vers with some experts predicting 

not be enough tents 
demand. p 
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What the Coast Guard 
that no one else can. 

- s E A job where you'll help others 
while you help yourself. 

Within a few months, you could 
be on a 44-foot lifeboat racing to save 
a stranded boater off the Oregon 
coast. You could be an Electronics 
Technician in Miami troubleshooting 
sophisticated communications 
equipment. Or you could be part of a 
pollution control task force, helping 
clean up an oil spill in Chesapeake 
Bay. 

Whatever your job, you'll know 
it’s important. You'll be part of a team 
that last year saved almost 3,000 lives 
and $1.7 billion worth of property. 

And whatever your job, you'll 
know it’s helping you. You'll get a 
starting paycheck of over $326 a 
month, with your first raise after only 
10 weeks. And since we give you free 
food, free housing, free clothing, 
free medical and dental care, the 
money you make is pretty much yours 
to spend as you like. 

You'll get all the specialized 
training you can qualify for, and the 
skill you learn will be one you can use 
the rest of your life. In the Coast 
Guard or out. 

You'll get 30 days vacation each 
year. With pay. 

If you want to continue your 
education at a local college, we'll help 
pay for it. You get GI Bill benefits. And 
if you decide to stay in the Coast 
Guard, you'll get generous re-enlist- 
ment bonuses and retirement benefits. 

We think you'll find there aren't 
many jobs that can give all these 
extras. Anda chance to save something 
worth saving. 

So maybe 


what we're offer- = ~ 
ing is really more oe \ A 


than just a job 


helping others ON 
whil help — 
\ f be it's a pe” 

br yof life. 


te postpaid card 


il free 800-424-8883, 


Have a college grad’s career 


Advertising contributed for the public good by The Manpower Institute, U.S. Office of Education and The Advertising TIRA 
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without 4 years of college. 


10 years ago many of the jobs 
shown here didn’t exist. 

They’ve come about because of a 
revolution in science and technology 
that’s opened up thousands upon thou- 
sands of new careers. 

Careers that only require a year or 
two of technical education. 

Careers that can pay as much asa 
four-year college graduate earns. 

Careers that are opening up twice 
as fast as that for any other group. 

They’re careers as technicians. 

Working in fields like medicine and 
architecture. Chemistry and ecology. 
Urban planning and nuclear research, 
to name just a few. 

Thousands of jobs are going beg- 
ging, just waiting for qualified people. 

If you’re looking for a promising 
career, look into technical education. 

A free government booklet: “25 
technical careers you can learn in two 
years or less” gives you a pretty good 
idea what it’s all about. 

For your free copy write: - 
Careers, Washington, D.C. 20202. Agd 


America needs technicians 
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Shop your friendly 
NRHA 
Hardware/Home 
Center 
for famous brands 
like these: 


YOUR HANDY 
e HELPFUL ” x 
HARDWAREMAN @ 


e@ Arrow Staplers 


@ Black & Decker 


@ Duro Plastic 
@ Fluidmaster 
è G. E. Silicone Products 
@ King-Seeley Thermos 
® Stanley Tools 
@ Swingline 
e USM 
e WD-40 


From lawn 
and garden tools 
to an aluminum jelly 
for removing oxidation 
from camping equipment. 
Your local NRHA 
Hardware/Home Center 
has themall. 

Stop in soon and stock up 
on famous brand products 
for lawn care and 
home remodeling. 
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Automatic turntables: a guide for serious listeners 


[Continued from page 70] 


meaningless in determining real 
weight. For this reason, Garrard 
recommends a stylus force gauge. 

Antiskating controls are avail- 
able in units from the BSR 510 
price level on up, except for the 
VM 1671. They also vary, from a 
lever-type click-switch on the Gar- 
rard 62 and factory-preset amount 
(nominal) in the Dual 1214, to 
variable controls in all others. 

The biggest significant differ- 
ence was in the Garrard 0-100C. 
Instead of changing spring tension 
on the arm, the 0-100 uses the 
repelling force of two magnets: 
one in the arm assembly, the other 
in the base. As you turn the anti- 
skate dial, a movable flux shield 
moves between the magnets, acting 
as a barrier to decrease their force, 
and hence the antiskate force. 


As for the motor 


What kind should you look for? 
You might say there are three 
main fields: two-pole induction, 
four-pole induction, and synchro- 
nous. The two-pole induction mo- 
tor, used in the Glenburn and VM 
machines, is the most susceptible 
to speed change. Not only will 
variations in line voltage affect its 
speed but, due to its low torque, 
the added weight of multiple rec- 
ords on the turntable can slow it 
down. A four-pole motor, with more 
torque impulses per revolution, pro- 
vides a much higher, smoother flow 
of power, making the effect of multi- 
ple-disc play insignificant and volt- 
age response better. Dual, for ex- 
ample, claims only a 0.1-percent 
change on a 30-percent voltage re- 
duction for its model 1214. Also, a 
speed-control adjustment will usual- 
ly compensate for variations by six 
percent. 

Synchronous motors, with the 
exception of BSR, which carries 
them in both its 510 and top-of- 
the-line 810 models, show up only 
in the costlier machines. Garrard, 
Miracord, and Dual all use the 
more accurately spinning synchro- 
nous in their top-line players. 


Some conclusions 


In turntables, more than most 
products we test, you get what you 
pay for. In our judgement, the quali- 
ty goes up with price, but you pay 
dearly for small increments at the 
top of the price scale. 

As a check, we played out turn- 
tables in random order to a panel 
of listeners. We used a special PS 
Test Record designed to show up 
flutter, wow, and rumble, and give 


a picture of overall performance. 
With few exceptions, the order of 
selection paralleled closely the cost. 

One exception, at the bottom of 
the price list, was the BSR 510. 
Based on price and tests it was 
selected as a particularly good buy 
among the inexpensive machines. It 
should be mentioned, however, that 
all the machines we tried were ac- 
ceptable for noncritical, background 
music playing. 

In our listening evaluation, one 
relatively small jump in money 
brought the biggest jump in quali- 
ty. The Dual 1214 and Miracord 
625 proved far superior to any- 
thing below their price range. In 
fact, when playing these machines 
against the more elaborate $200- 
and-up players (even same brands) 
our panel judged the performances 
too close for objective differentia- 
tion. Our listening tests seemed to 
show that prices for a high-quality 
player begin at about $120. 

Among the more elaborate ma- 
chines, performance differences 
were slight and certainly less no- 
ticeable than among the low-priced 
machines. This is to be expected, 
since most of the design considera- 
tions—motor, weighting, tracking, 
etc.—_are met in the $120 brack- 
et. Further quality improvement 
means greater refinement (and 
greater cost) in areas that add only 
slightly to performance. 

Vertical tracking error—the an- 
gle at which the stylus touches 
the record—for example, is usually 
optimized at the height of the third 
record. On the Garrard 0-100 and 
the Dual 1229, however, a mode 
selector changes the angle of the 
cartridge for single-play operation. 
But keeping the cartridge exactly 
tangent to the record groove causes 
another tracking error, since this 
angle changes slightly as the arm 
moves toward the center of the 
record. The Garrard 0-100, how- 
ever, compensates by actually turn- 
ing the cartridge head sideways as 
the arm moves in. 

If you’ve argued against a mul- 
tiple-play machine in the belief 
that stacking records causes them 
harm, not so. Not so, according to 
manufacturers of both multiple- 
and single-play machines whom I 
spoke to, and not so according to 
a simple test we performed. After 
cutting a record in two, we placed 
it on top of another record on the 
platter. There was space between 
the grooves. Sliding a sheet of pa- 
per between the two easily proved 
the point. na 
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INVEST IN YOUR SPARE TIME 


Building the Scorpion is an investment — it’s 
worth more when it's completed than it costs 
for the parts. Professionals and novices from 
New York to California have constructed and 
learned to fly Scorpions. The Scorpion is a 
practical low-cost helicopter, it takes off 
vertically and carries 
435 Ibs. at 75 mph. 

It's light enough to 
move around by your- 
self and small enough 
to fit in your garage. 


Jack Pellet is a professional 
helicopter pilot. He built 
the Scorpion because he 
wanted to fly his own ship 
“just for fun.” Jack says 


partaa ienie the Scorpion “fully meets 


z% my expectations.” 


When Bill Rice completed his construction, he had his ship checked 
out by Rotorway representatives. Bill said, “I took my time building 
my craft because | wanted it to be right when it was finished.” And it 
was! Bill is having a great time learning to fly his helicopter. 


* Listen in on a fascinating and informative discussion with Scorpion bullders 
and pilots. Learn what it feels like to fly a Scorpion. Find out where you can 


FREE commute. Hear how Rotorway's step-by-step program makes construction 
understandable and accurate. Learn why the Scorpion has been so successful. 


Ped RoterWay 


Send $6 now 
for graphicaity Mustiatad ioe s in tdb in a a Ding a af de te wm wm « 
col ackage containing: 5 F 

POR dir a *Enclose this coupon with your $6 to receive 


< Financing 
f + Fundamentals of rotorcralt flight your free 25-minute 33-1/3 recording 
my oer ell a light maneuv 4 
my Iaea er Illustrated flight maneuvers ROTORWAY, INC 
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Tempe, Arizona 8: 


+ Engineering definitions 

* Price information 

« Performance specifications 

+ Unique features of the Scorpi on Too 
. Three-view dimension 
+ Exploded view of s 
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remodel ona | 
| shoestring. | 
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Send for these 3 new, information- 
packed books on plywood secrets to 
remodeling. Not run-of-the-mill solu- 
tions, but top plywood designs. At 
very civilized prices. 
American Plywood Association 
Department PS-064 
Tacoma, Washington 98401 
O Send me all 3 books, ($2.50) 
Send me the following: ($1 each) 
© Secrets to Storing It All. 
O Making the Most of Inner Space. 
O The Art of Adding On. 


Name — 


Address —— 
City —— State 


Zip —— 
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% LEARN DRAFTING AT HOME 
- US Labor Dept. says “4255. more Draftsmen 
A ? peeded nest 10 years.” Send for FREE “DRAFT- 
d ING CAREER KIT.” 
= 
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ves\ 13) jponess 
SS eee 


NORTH AMERICAN SCHOOL OF DRAFTING, Dept. PCOS4 
1 ieit Ratiend Font taty eosed 4500 Campus Dr., Newport, Calif, 92660 
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.. . SWISS OR AMERICAN 


Unique, modern Bweazey System starta you 
making repain right away, Develops skill 
step by step at home in spare time. 
Diploma awarded, Free sample lesson, No 
obligation. 


CHICAGO SCHOOL OF WATCHMAKING 


MEAT CUTTING 


Thousands of suc: 
ma given, ates Jur biat WEAR! Sead 
i slivetrnted Nop MEAT CU ina No visit 
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eE, D 4. Toledo, Ohio 43604 
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Electric cars 
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[Continued from page 46] 


greater energy density than today’s 
lead-acid battery. 

I have picked out five types that 
I am sure we'll hear more about 
as development work progresses. 

è First, the Argonne lithium- 
sulfide battery, developed by the 
Argonne National Laboratory of 
the Atomic Energy Commission. 
It operates at 700°F and can prob- 
ably be obtained at a cost of $12 
per kW-hour. 

® Second, the CGE-Marcoussis 
zine-air battery, which differs from 
all other zinc-air batteries in using 
a zine-base slurry functioning as 
a circulating electrode. This bat- 
tery offers a 40-percent weight re- 
duction and can be fully recharged 
in one minute (by draining the 
spent electrolyte and pouring in 
new slurry). 

® Third, the Energy Develop- 
ment Associates’ zinc-chloride bat- 
tery. A 50 kW-hour battery system 
is expected to weigh 272 pounds, 
including refrigerator compressor, 
condenser and fan, with high ener- 
gy density, moderate cost, and 
twice the cycle life of lead-acid 
batteries. 

è Fourth, Ford’s sodium-sulfur 
battery, which works at 570°F but 
promises an energy density of 80 
Watt-hours per pound. 

è Fifth and last, the Udylite 
zine-chlorine battery, which should 
be even cheaper than lead-acid 
batteries, with similar cycle life 
and far greater energy density. 

When these batteries become 
commercially available, in the 
1980’s, electrocars should already 
be well established. Without the 
convenience and economics of 
mass production, nationwide sales 
and service, and financing pro- 
grams for consumers, the electric 
car will remain a homebuilt con- 
version project. That’s why the 
industry must go ahead and opti- 
mize the electric vehicle around 
the batteries we’ve got instead of 
waiting for a breakthrough. Ge) 
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New Stirling-powered car 


[Continued from page 68] 


Dr. Meijer’s team started on this 
concept in 1968, and three of these 
60-hp engines with 264cc total dis- 
placement have been built. To- 
gether they have run up well over 
3000 test-bed hours, and since the 
Ford agreement of August, 1972 
they have been used as back- 
grounders for the 170-hp unit. The 
first prototype is undergoing dyna- 
mometer testing at Eindhoven. It 
will be a modified version of the ori- 
ginal and use hydrogen as the work- 
ing medium. 


Stirling vs. the V8 


This new Stirling will have a 
gasoline-fired burner, so that di- 
rect checks on consumption against 
the V8 can be made, and refueling 
on the road will be simplified. Ac- 
cording to computer projections 
the Stirling has a clear edge on 
economy, with an average of 14.7 
mpg in a Torino compared to 12.7 
(10.7 with emission controls) for the 
base V8. (The Stirling diesel is 20 
percent better.) And it easily meets 
1975-’76 U.S. emission laws. 

Ford wants to match the perfor- 
mance of the gas engine, so the 
two companies have developed a 
control system to give the same ac- 
celeration. The Stirling’s throttle 
arrangement is like nothing else. 
Head temperature is kept at a con- 
stant 750° C, and power is regu- 
lated by varying the working pres- 
sure of the gas in the closed cir- 
cuits. 

But simple releasing of gas into 
an external reservoir and then 
pumping it back to change the 
speed would be too slow. So en- 
gineers have developed a system 
with a reserve of extreme-pressure 
gas stored in a small bottle. Valves 
discharge this gas instantly into 
the working circuits when you hit 
the throttle, and return it just as 
fast when you ease off. Reaction 
time from idle to full torque is 
no more than a tenth of a second. 

Other development work has 
been on the tricky geometry of the 
swashplate, bearing-pad material, 
lubrication, and design of the heat- 
er cage. Water-cooling the Stirling 
has presented special problems be- 
cause all of the closed-cycle gas 
heat has to be dissipated by the 
radiator—there is no exhaust in 
the stored-heat engine to carry part 
of it away as in an internal-com- 
bustion engine. So Philips has de 
signed a “folded-front” radiator with 
over twice the dissipation rate of @ 
conventional radiator. gE 
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this much gasoline. 


$ T) In the next Stay Ads, more than 70 million 
% ‘gallons of water will flow over Niagara Falls. | | 
MThat’'s the amount of gasoline wasted every week > 
“by the 60% of America’s cars that have inefficient 
engines. 
4 Ata rate of about 2 wasted gallons per tankful, it 
x adds up to 3.8 billion gallons of gasoline a year. 
The same engine adjustments and repairs, often 
minor, that would put a great big dent in the fuel 
crisis would also cut the air pollution that comes 
from neglected cars. 
Give your country... yourself...and your cara 
break. Get its engine checked—and, if needed, 
tuned. Combined with other steps like car pools, it’s 
pretty cheap insurance to keep driving. 


2130 BUHL BUILDING Tuned Cars Save Gas/Pollute Less 
DETROIT, MICH. 48226 
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A ben h grinder 


[Con tinued from p page 106] 


For heavier than ave erage work and 


cheatin real guts, a 7” unit might be best. 
d If you figure on doing a lot of 
h, bu fing and wire- -brushing with 


fS] 


ench grinder, consider a heavier- 
duty grinder. It’s not that any 
grinder won’t buff and brush; they 
But a rugged Y,-hp 


excessive perspiration, ha she pe will do more of 
it longer and a lot quicker than 


irritation, Se ee ae 
in the groin area, 


light work pressure to avoid over- 
heating. As a result, you can usual- 
ly get by nicely with a light unit. 
But buffs and wire wheels can take 
more. With more power and a 
motor that can sustain speed with- 


could be 
out heating up, you can go to 


wider, stiffer buffs with appropriate 
compounds that really cut metal. 
Likewise, brushing wheels made up 
of heavier wire can be used to 
really rip off rust and heavy 
scale. 


Spotting quality 


A top-quality bench grinder will 
quickly attain running speed. Both 
motor and wheels will have been 
finely balanced to run quietly. When 
you shut it off, it will coast and 
coast. This is a sign of good balance 
and bearings. 

In a given size and horsepower, 
more money tends to buy a heavier 


Whether you're suffering from duty and cooler running motor, and 
the bothersome symptoms, or Jock heavier parts throughout. Extra 
ltch (Tinea cruris), you should be bucks may also get a wider spread 
using Cruex® Medicated Spray-On between the wheels and added fea- 
Powder. MEDICATED tures: a work light, eye shields, 
Cruex provides fast relief. It S | spark arrestors, exhaust vents, and j 


soothes itchy, inflamed skin. Ab- V/DER a water trough. 


sorbs perspiration. Helps cushion 
against further irritation. And, 
because it's medicated, Cruex is 
strong enough to help prevent the 
fungous infection that can develop 
when these annoying symptoms 
are improperly treated. 

Since Cruex is a spray-on 
powder: it penetrates into hard-to- 
reach places... you avoid the 
messiness of creams, ointments, 
and powders. . .and you eliminate 
ihe pain of rubbing, dabbing, or 


smear ing on to sore, inflamed skin. 
et relief—fast. Avoid embarrassing i 
Soothing, cooling Cruex. 


With Cruex. 
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Check for extra mileage 


Give fair thought to special 
grinder features that might just 
suit your needs. Some grinders 
will take a honing attachment. A 
couple are specially designed as 
tool-and saw-sharpening grinders. 
Some will take a traversing holder 
Others are equipped right off with 
a brush on one end. 

Aside from extra wheels, buying 
a bench grinder pretty much sets 
you up in basic business. There 
are two essential extras, though: a 
wheel dresser and goggles. 

The most common wheel dresser 
idle with a set of star 
that true and expose neW 
abrasive on the wheel. Also avail 
Aae d diamond- 


Cru : ney back fin manufacturer, 


ranteed to work, or your mol . 
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3 well-paid skills NRI can teach you at home 


. - You learn on professional equip- 
in your spare time.. " ment you build yourself and keep! 


There’s a big demand for men who 
can service televisions, computers, com- 
munications and other electronic equip- 
p ment. With NRI’s 

<> step-by-step learn- 
ing programs 
that use fun-to- 
% do experiment- 
ing kits — you 
can quickly 
prepare for a 


AUTOMOTIVE SERVICING 

Save dollars servicing your own car, 
or prepare for a top-paying mechanic’s 
job. You learn step-by-step with bite- 
size texts combining 
practical service 
work with top 
quality pro- 
fessional 
equipment 
that you 
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e 
` The “boom” industry of the ’70s, 

; p where tens of thousands of technicians 

’ are needed. NRI courses were developed 
with the technical 
- y assistance of the 
UE _ York Division 

z { of the Borg- 
Warner, a 
world leader 
in air condi- 


“Hands-On” Training Pays Off... NRI pio- 


TV-RADIO SERVICING/ELECTRONICS 


top pay job, or a business of your own. 
In NRI’s TV-Radio Servicing Course 
you build NRI’s exclusive New 25” diag- 
onal, solid state, color TV set. NRI’s 
Free Electronics Catalog explains the 


14 training programs in a 
COMPRIRECATIONS, | 
UC TRONS, | 


TV-Radio Servicing Com- 
puterized Industrial Elec- 
tronics, and NRI’s New 
Solid State CB Communi- 
cations program. 


keep. NRI’s Master Automotive Tech- 
nician Course includes — at no extra 
cost—your own analyzer scope (an NRI 
exclusive) and 9 other servicing items. 
NRI’s Tune-Up and Elec- se 


eo 
AE CHAMICS 


trical Systems program of- 
fers 8 servicing items. Both 
courses give you “hands-on” 
experience and the chance to 
earn spare time money. 


P po CONDITIONING, REFRIGERATION, AND HEATING 


tioning. Training units include a Cir- 
cuit Demonstrator for circuit studies; a 
Control Simulator for learning electric 
controls. The Master Course has a 
window air conditioner for ama 
troubleshooting and your Es 
own personal use. Resident M Sesum 
training at York Institute 
is optional at no extra 
charge. 


APPROVED UNDER G.I. BILL Check G.I. line in coupon. 


neered custom-designed kits with bite-sized texts 

to make learning at home fun and profitable. You 
T get professional test instruments to perform ex- 
T periments and keep for use in servicing. Tens 
TOf thousands of NRI graduates are proof it’s 
practical. 


| Earn $5 to $7 an Hour, Starting Soon... Keep 
T your present job while preparing for a top-paying 
HJ0b, or your own business. With NRI’s profes- 
HSional equipment (provided at no extra cost) you 
Tean make good money doing repairs for friends. 


rain with the Leader—NRI... NRIs innova- 
We training lets you proceed at your own pace, 
ed by your own NRI home training expert. 


NO SALESMAN WILL CALL 


77 —-RUSH Coupon for ONE FREE Catalog — 


NRI TRAINING 


3939 Wisconsin Avenue 
Washington, D.C. 20016 

Please rush me ONE FREE catalog checked below. | under- 

stand NO SALESMAN will call. Check Only One. 


Automotive TV-Radio Alr Conditi 
Catalog Servicing/ Refrigeration a” 
947-064 Electronics Heating Catalog 
101-064 516-064 
[C] Send me facts on G.I. Bui 
Name. 
a (Please Print) —_ 
e 
Address e 
m 
City. State. 
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Take the train to your next campsite? 


[Continued from page 111] 


The Yellowstone tour ranges from 
$307 (Minneapolis) to $430 ( Hous- 
ton). From Chicago, it’s $348. 

There are also tours to Mt. 
Rainier, Crater Lake, North Cas- 
cades, Olympic, Redwood, Rocky 
Mountain, and Grand Canyon Na- 
tional Parks. 

Of course, you can use the same 
trains to travel to these parks 
without signing up for a tour, and 
stay as long as you like, to camp 
and hike. 

Many National Parks can be 
reached by Amtrak—but by no 
means all of them. Great Smoky 
Mountains, our most heavily visit- 
ed National Park, is not conven- 
iently reached by rail. And Acadia 
in Maine isn’t close either. 

Eight of Canada’s national parks 
are reachable by Canadian National 
or Canadian Pacific Railways, and 
several others are within 75 miles. 


Take your bike, too 


Getting there may be half the 
fun, but it’s only part of the prob- 
lem, of course. How about getting 
around within the parks where you 


a real bargain for transporting 
bicycles: $2 for as far as you're 
going on a train with a baggage - 
car, 

You can rent cars at many of 
the stations close to National Parks, 
but reservations are necessary. 
There’s even a way to transport 
your own car by rail. The very 
successful Auto-Train between Lor- 
ton, Va., (just south of Washing- 
ton, D.C.) and Sanford, Fla., has 
carried thousands of cars already. 
It saves about 900 miles of driving. 

Fare for a car and up to two per- 
sons is $198. There’s a $25 addi- 
tional charge for each extra pas- 
senger. Bedrooms for the 15!4-hour 
trip are available for $45 extra. 

While your car is being trans- 
ported, you relax in’ comfortable 
coaches. There’s a dining car on 
the train, and free movies are 
shown after dinner. 

Auto-Train also has a new run 
from Louisville, Ky., to Sanford, 
and Amtrak will initiate auto trans- 
portation service from Indianapo- 
lis, Ind., to Poinciana, Fla., (near 
Orlando) in midsummer. There are 


three routes, however. The auto- 
carrying trains cannot accommo- 
date anything larger than a station 
wagon—and no vehicle taller than 
60 inches can fit into the double- 
decked cars. No trailers are ac- 
cepted, either. 

How about transporting your car 
across the country? There are no 
transcontinental car trains in the 
U.S., but there’s very good service 
across most of Canada. Canadian 
National’s Super Continental car- 
ries cars daily from Toronto to 
Edmonton, and vice versa. Fares 
for transporting the car and two 
passengers range from $290 to 
$302 one way. 

CN also offers Car-Go-Rail ser- 
vice between the following cities: 
Halifax, N.S., Moncton, N.B., 
Montreal, P.Q., Toronto, Ont., 
Winnipeg, Man., Saskatoon, Sask., 
Edmonton, Alta., and Vancouver, 
B.C: 

So you don’t have to choose be- 
tween struggling to get gas for a 
driving trip this summer or sitting 
home wishing. Take a train and 
save your energy for when you get 


need your own wheels? Amtrak has no mid-points in any of these there. 
d off = s " “The Locksmithing Institute is 
i ym lal ob A zà the ‘one of a kind’ organiza- 
What if ion take my } Eamon S250 while training.” 
. tomati n 2? ry William H. Montgomery 
will au id to change jobs A ek Los Angeles, Calif. 
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Can I learn a n - 
will my job ever pay more? 


= BE A SKILLED LOCKSMITH! 


... and Solve ALL Your “FUTURE” Problems 


No question about it...with Locksmithing skill YOU'LL 


ew skill? 


problems. 
equipmen 


evenings. Immediately after 
graduation, | applied for a job 
and was hired. The shop has 
four Master Locksmiths.’’ 
Joseph M. Sturm 
Fort Smith, Ark. 


All locks, keys, parts, picks, special tools and 


t as well as complete fully-illustrated lessons 
supplied with course. 


i, HAVE IT MADE! You'll do light, clean, always-fascinating 
work in this fascinating security profession that urgently 
needs YOU — where your choice of steady, high-pay job 
opportunities, or a big-profit spare-time or full-time 
business of your own is virtually unlimited. As a Lock- 
smith you have your own “built in’ pension plan. You 
go on enjoying the work as long as you like, knowing 
that layoffs, automation, slack times, minor disabilities, 
forced retirement can't affect your ability to EARN 
MORE and LIVE BETTER in good times and bad. 
Locksmithing is SO EASY TO LEARN — Enables You to 
EARN Extra Money RIGHT FROM THE START! The bet- 
ter, more secure future you want can be yours FAST as 
a Locksmith, regardless of age, education, previous ex- 
erience, minor physical handicaps. Fun and earnings 
egin AT ONCE as you learn quickly, easily to CASH IN 
on all kinds of locksmithing jobs, As little as one hour a 
week at home working on all kinds of lock and key 
problems under the guidance of experts brings quick 
mastery—a quick lifetime solution to ALL your “future” 


Everything A A 
necessary: 

KEY MACHINE d UE 
locks, picks, ait 
tools—supplied We Bay 


YOU LEARN 
ALL ABOUT 


+ KEY MAKING 
®@ MASTER KEY SYSTEMS 
* LOCK REPAIR 


with course. $ 
State Approved Diploma 


amo 
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FREE Illustrated Book, FREE Sample Lesson Pages Give 
Exciting Facts. Find out how being a skilled Locksmith 
can put a quick end to your worries. Locksmithing In- 
stitute graduates now earning more, enjoying life every- 
where. You can, too. Send coupon TODAY for illustrated 
book and sample lesson pages without cost or obliga- 
tion. No salesman will call. 


LOCKSMITHING INSTITUTE 
Division of Technical Home Study Schools 
Little Falls, N. J. 07424 
Licensed by N.J. State Dept. of Education; Accredited Member, 
National Home Study Council, State Approved Diploma, 
Approved for Veterans. 


J LOCKSMITHING INSTITUTE, Dept. 1111-064 

J Little Falls, New Jersey 07424 

l Pleaso send FREE Illustrated Book — ‘Your Big Opportunity 
in Locksmithing,"’ complete Equipment folder and, sample 

[lesson pages, F EE of all obligation, (no salesman will call). 

J Name - —— 

i (Please Print) 

R Address n ————————— 

I 

I City State Rige 2 es 
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C Check here if eligible for veteran benefits 
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Crisis or not... 


Compu-Spark is the 


thing imaginable.” 


that's folding money in my pocket.” 


Best wishes, eT EZ b 
Tom MaCahill He Chin 


WHY GAYLORD DID IT 


OYNAMOMETER/LAB TESTING 


to fall off!” 


CHECK THESE COMPU-SPARK FEATURES 

«Increases gas mileage as much as 20% — many 
owners report more! Few say less 

«Plug lite now 50,000 miles plus 

More complete fuel efficiency 

«Increased engine power 

Instant and reliable all-weather starts 

-Tune-ups virtually unnecessary for as much as 
3 to 5 years of normal driving 

+Pays tor itself over and over — and over! 

«Unique anti-theft switch protects car 

«Sorry, Compu-Spark doesn't do a damn thing 
for diesels! 


D 1974 Gaylord Electronics, Inc. 


These are just a few of the features, if we had 
room., wed talk about our all-silicon transistor 
design, long-life of breaker points, acceleration, 
change-over switch, easy installation, etc 


Scope Patterns Illustrate COMPU-SPARK CD 
Electronic “Brain” Features 


COMPU SPARK -start/ette g spar 
With COMPU SPARK. as RPM increases 


Ordinary CO and’ur plain electronic » s gwe “p a” sh 


tying al operating requirements 


Please rush: 
O Compu-Spark factory assembled, 
| tested and sealed @ $54.25 
O Compu-Spark kit @ $49.98. 
[C] Voltmaster MK-II oil-filled and seated 50.000 
] volt coil. Advisable even alone for performance 
and economy over stock. ‘Speciaily discounted’ 
| to our customers @ $18.98 ppd. (Normally lists 
for $24.00.) 
| O Compu-Spark Xtra Hi-Performance Pak. Compu- 
Spark together with ‘specially matched and 
inated selected ratio coil $68.98. 
Í C Bumper Sticker ''COMPU-SPARK SAYETH : 
‘Keep on Trucking — but — Conserve Energy!” 
} Free with order 
O Oecal: “This Car Equipped with Compu-Spark 
| ‘COI Free with order 
Complete product brochure included Free with all 
E orders. 
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“Best Helluva Ignition at any price. 


Tom McCahill Automotive Authority 


Noted Test Driver 
Journalist 
“So—|'m a motorcar freak, tester, and driver who specializes in the torture of innocent metal 


and systems. Some call me an ‘autoholic’! © In the last 25 years I've tested just about every- 


spark is progressively “computed” tar maximum performance J l J l 


att pattern nat satis 
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PERIOD!” 


“When Gaylord Electronics first approached me with their Compu-Spark, | gotta confess, | 
figured it was just another CD unit to put to the test.” 

“After the first 10,000 miles, | checked my point wear and plugs. They were like new. so | decided 
to go another 10 grand. Now, | have just skipped my 40,000-mile tune-up and am close to 50,006 
miles. | am convinced! Compu-Spark paid for itself on its first skipped tune-up—everything after that 
was cash in the bank. And talking of cash, | saved over 20 percent on my gas bill. At today's prices 


“Do | endorse it? Damn straight! | do! It's ‘The Best Helluva Ignition’ at any price . . . Period! 


Gaylord Electronics, Inc., (formerly known as C-D Systems), “‘imagineered’’ and manufactured this great 
“computer-type’’ CD electronic ignition. To increase efficiency and save you cash. 
WE WANT YOU TO SAVE GAS!!! You will get a 20 percent improvement in fuel mileage with Compu- 
Spark. That's 20 free miles for every 100 miles you drive. Everyone gets “PP -— Performance Plus! 
Compu-Spark truly is “THE HOTTEST THING SINCE ROME BURNED!" 


Highly respected John Geraghty of John Geraghty Automotive, Inc., Verdugo Road, Los Angeles, evaluated 
the Compu-Spark and oil-filled coil at our request. He reported: 
“They really surprised our dyno and us, too. At their price, they are unbeatable. Closest performing 
units are costlier, some at $100 or more. Both have quality construction, second to none. Through the 
entire speed range, we observed benefits, especially at the higher range where stock ignitions tend 


SAVE TIME — USE OUR 24-HOUR HOTLINE FOR FAST ACTION. 
You can order Compu-Spark from anywhere in the U.S.A. or Canada by phone, 7 days a week, 24 hours there. 
a day. Simply dial Area Coce 415/849-0300 and our operator will take your order and see that Compu- 
Spark is on the way to you without delay. (Consult coupon to order.) 


NEW FROM GAYLORD 
Our new optional MK- 
T oil-filled and sealed 
coilis new, and ready 
for you Itis the “final 
touch” to any stock or 
electronic ignition, and 
it works with any “CD 
electronic systems 
When you buy the MK-II and Compu-Spark to- 
gether, you get our “Xtra HiPerformance Pak 
Together they will increase your performance 
Buy the complete system It has been matched, 
mated and individually tested to give all the per 
formance and economy you can have in ignition 
today 


ouble 
Guarantee 


Ordér CompuSpark today. You have everything to gain, nothing to lose. 
Dept. PS/GHU, 2314 Fourth St., Berkeley, CA. $4710, (415) 849-0300 


O Enclosed $ ____check or money order. 
Charge to my: C) Master Charge C) BankAmericard 
American Express 

Full Card Number 


Expiration) Dai -a . 2 aaa ee, 
California residents, please include sales tex. 


model year 


— 


12 volt negative ground required 


Name 


Give if a fair trial for 60 days and remember our 
37 month free repair or replacement policy We 
wili send you a refund checks you sincerely think 
that Compu-Spark does not measure up to our 
claims 


U.S. & foreign patents 
applied for 


QUESTIONS? HERE ARE SOME ANSWERS. 
Q. On what types of cars con Compu-Spark de installed? 
A. The Compu Spark can be used on any car with 12volt negative 
ground ignition and a conventional battery, coil and distributor sys 
tem regardless of make or number of cylinders. 
Some foreign cars and the Ford Capri V6 require special installation 
instructions. If you let us know on which make of car Compu-Spark 
is being installed, we will be happy to send you the necessary instruc» 
tions. 


Q. How about the new Chryslers and Fords? 

A. Compu Spark is compatible with both the Chrysler electronic 
igmition unit ond the Ford unit introduced on some of their 1978 
models. 


Q. Must | buy special parts for Compu Spark? 

A. The installation of the Compu-Spark does not require that any 
parts be replaced with heavy duty items. Becsuse Compu-Spark has 
been designed wath the standard stock ignition in mind, we suggest 
uting stock parts and manufacturer's specifications. 


Q. How will the special MK I coil affect my car's performance? 

A. The MK II coil gives you that extra clout, as well as supreme per 
formance. At its price (please consult coupon), it's a real bargain 
Even with the MK TI coil alone, the added economy is definately 


O. Why is there ta much value in Compu Spark? 

A. For the first time, breaker points are naw bath practical and 
gesirable. Compu Spark gives you three backup systems (just Lhe 
im space vehicle engineering), so that even if Compu Spark should 
ever disappoint you, you can manually override the system and keeg 
on going. If that ever happens, simply remove Compu Spark and 
send the unit beck for repair or refund. 


Q. Can I use a Judson with my Compu Spark? 

A. The Judson unit ts a good electronic ignition with an 
col, It is, however, incompatible with Compu Spark A s 
ignition cod or the MK IT coil is all that is required with 


Spark, 


Q. How will Compu Spark affect the performance of my smog 
devices? 

A. The Compu Spark will not interfere with the petfermance or 
installation of the smog devices required on 1966-1970 cars regs 
tered in Califor 


WHAT CUSTOMERS ARE SAYING 
Never in my hle have | been so impressed with 
CDI, of any such umt 
EHA.Lt Col USAF Ket LA.Ca 
Compu-Spark on my °69 Jag E pertormed per 
fectly through an Alashan w 
down to 40> below and worse 
MB Juneau, Alaska 
Only 19% gas gain with Compu-Sparkh What's 
wrong? You guys said 20% or more. didn't you? 
Ms KM, Boston, Massachusetts 


GAYLORD ELECTRONICS, INC. Dept. PS GHU, 2314 Fourth St., Berkeley, CA. 94710, (415) 849-0300 
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PS674 
j 


Please add $1.50 postage, handling, shipping, and 
insurance. in Canada add $2.90. Add an additional 
$1.00 for airmail, otherwise, we'll ship it as fast 
as possible. 


You can order 24 hours a day, 7 days a week by 
dialing (415) 849-0300. 
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BELSAW INSTITUTE / Bidg. 


Kansas City, Mo. 
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Multi-Fill LE ~g 


fuels mosh 
but mane S 
lighters 


The clean 
WA quality butane 
YY Phat won't clog. 


That's because anti-fungal 
Desenex contains a medically- 


proven formula that has success- 
fully helped millions of sufferers. 


And the number gets bigger 
every year. 

To help heal Athlete's Foot, 
use Desenex Ointment at night 
and Desenex Powder, or Aerosol, 
during the day. 


When used routinely, Desenex 


provides continuing protection 
against fungous infection. 
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Send for interesting 
vs YOU" and full details 


BL AC TEE tere SCHOOL OF LAW t O-A 


Ve.. Chicago, ii. "60601 


Hunt, fish from 
your own cabin! 


much , "awe 
ou'll ha ave yon 9° 


from “your own 
sportsman'’s retreat. } 
rry Walton’s How 
YOUR CABIN 
OR MODERN VACATION 
HOME shows you 
how easy it is to 
plan and build one 
yourself. Styles in- 
clude log cabin, cot- 
tage, A- -frame, wa- 
terside shelter, etc. 
(some under $1, 000!). Info on best sites, 
plans, materials, utilities, tools — financing, 
too. Durable hard-gloss paper cover. Only 
$2.50. Money-back ‘guarantee. 
POPULAR SCIEN ENCE BOOKS 
Dept. P674, P.O. Box 226, Manhasset, N.Y. 11030 


Rush my copy of HOW TO BUILD YOUR CABIN 
OR MODERN VACATION HOME postpaid. | en- 
close $2.50 in full payment. 


Special features include: 
Easy-te-follow instructions 
Floor plans for 13 structures 
170 photos, diagrams 

and drawings 


OIP a O O a 
ADDRESS__ 


CITY. STATES 212: a 
Money back in 10 days if not completely satisfied 


fesenen 


pray-on 
t powoer 


Desenex 


powder 


f 


antifunga! 


ntifunga 


or athlete's f0? 


Pesencr 


Aiso available in solution torr 


A PRODUCT OF (B PENINUJ CORPORATION 


nACreto : TECT 
mcrete pun pine 


[Continued 


from page i 109] 
“constipatec inside the 
Then 7 you don’t know , just 
how to effect a “castor oil” cure, 


the mix can Ai: up in the hopper, 
pump and hose. 

Not every city has a concrete 
pumping service. And not every 
service has the equipment to han- 
dle low-volume, do-it- yourself 
pumping at a reasonable price. 
The big three- and four-inch-hose 
pumps will work, of course, but 
their hoses are much harder to 
manipulate. Besides, the normal 
minimum for them is like $250 for 
100 cubic yards. Keep looking un- 
til you find a fellow with a small 
pump and two-inch hose. 


What you need to know 


Concrete pumps need a special 
diet if they are to work properly. 
The mix, in order to slide through 
the pump and hose, can contain 
no coarse aggregate larger that 1⁄2 
inch. When you order your ready- 
mix, tell the dispatcher that it’s to 
be pumped. 

Mix consistency—called slump 
—can be stiff or soupy and still 
the concrete may pump well. Slop- 
py mixes, though, tend to settle 
into layers and later bleed a lot 
during finishing. Therefore, con- 
crete should be placed fairly stiff. 
And this isn’t the only quality con- 
sideration. 

The whole mix should be de- 
signed for utmost strength and du- 
rability. To get this, tell the ready- 
mix dealer: “Send me so many cu- 
bic yards of ready-mix that meets 


ASTM Specification C-94; con- 
taining %4-inch-maximum aggre- 
gate; a maximum of six gallons 


of water per bag of cement; six 
bags of cement per cubic yard; and 
seven percent entrained air, plus or 
minus 114 percent. And can you de- 
liver it with a four-inch slump, plus 
or minus one inch?” 

Your dealer may be startled, be- 
cause few are used to hearing en- 
gineered specifications for their 
product; but persist. 

It takes real coordination to get 
a busy pumping contractor, a 
harried ready-mix producer, and 
your own shanghaied finishing 
crew lined up all at once. 

While almost anyone can han- 
dle the oompie pes of the job 
alone, if necessary, don’t be fooled. 
You’ll need help with the finishing. 
A large patio can easily set up 
faster than you can strike it off, 
float, and finish it, so have enough 
help on hand. Ds 


pullworker . 


2 


4 Page 
BOOKLET! 


How to build 
a powertul body! 


FREE! The booklet that shows you how to get a body just 
as powerful, just as healthy, just as manly as the thousands 
of men around the world who have discovered Bullworker. 
It doesn’t maiter if you are 16 or 60, underweight or over- 
weight, fighting fit or out of condition. Bullworker can get 
you back in shape. See and measure your strength increase 
from the very first day. All it takes is 5 minutes a day—in 
the privacy of your own home. Read the full fascinating 
story and scientific proof of Bullworker’s effectiveness in 
your free booklet, and details of Bullworker’s 14-day Free 
home trial. Just mail coupon today—no cost, no obligation. 


Just 7 of the eighteen 
muscle groups improved 
by Bullworker. 


Front upper arm (Biceps) - ensures 
an athletic upper arm. 


Forearms (Flexors and Extensors) - 
forms a sinewy forearm. 


3. Chest (Pectorals) - ensures a wond- 
erfully arched chest and deeper 
breathing. i 


A. Front stomach f A 
(Abdominals) - prevents § | 
fat accumulation on the j 


stomach following 
exercising. 


3): Side stomach (External 
Obliques) - forms a 
narrow waist by being 
exercised, 


f 


Front thigh (Quadriceps) 


shaped thighs, 
7. Calf (Gastrocnemius) - 
normalises the shape 

of the calf, 


Booklet shows 
how Bullworker 
can help 


2. © BULLWORKER SERVICE 7, i 
3. 201 Lincoln Blvd. i| 
4 Middlesex, N.J. 08846 "7 


$: i fas 177 
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BULLWORKER SERVICE 
Dept. BW-1339 
FR E E 201 Lincoln Blyd., Middlesex, New Jersey 08846 


KLET Please send me my FREE full color brochure 
B about BULLWORKER 2 without obligation, No 


salesman will call. 


@ Forge excess 
stomach fat into 
solid muscle, 


@ Transform weak 
arms into pillars 
of strength. 


@ Lift and broaden sagging shoulders, Name — Age 
@ Develop a chest that breathes power. Street a 
@ Strengthen your back, forearms, wrists, City At- 

thighs and calves. neni > 


Canada: Home delivery duty paid. Ask for FREE booklet 
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venience of 
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BUILD YOUR OWN & SAVES $$ 
CAMPERS » COVERS » VANS » TRAVEL TRAILERS 
- AND Sth WHEELERS 


a „aje PLANS & Full Size PATTERNS 


WRITE FOR FREE CATALOG 


E GLEN L RVs 


T, 9152S Rosecrans, Bellflower, CA 90706 


Now...the most enjoyable 
do-it-yourself project 

of your life-a Schober 
Electronic Organ! ` 


You'll never reap 
greater reward, moro 
fun and proud 
accomplishment, more 
benefit for the whole 
family.than by 
assembling your own 
Schober Electronic Organ 


You need no knowledge of electronics, woodwork 
or music. Schober's complete kits and crystal- 
clear instructions show you — whoever you are, 
whatever your skill (or lack of it) — how to turn 
tho hundreds of quality parts into one of the 
world's most beautiful, most musical organs, 
worth up to twice the cost of the kit. 

Five superb models, with kit prices from $500 
to around $2,000, each an authentic musical Instru- 
ment actually superior to most you see In stores. 

Join the thousands of Schobor Organ builder- 
owners who live in every state of the Union. Often 
starting without technical or music skills, thoy 
havo the time of their Ilves—first assembling, then 
learning to play the modern King of Instruments 
through our superlativa instructions and playing 
courses 

Got tho full story FREE by malling the coupon 
TODAY for tho big Schober color catalog, with 
all the fascinating detalla! 
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i The Schober Organ Corp., Dept. PS-76 
4 43 West 61st Street, New York, N. Y. 10023 


I 

1 

! 

1 © Please send me Schobor Organ Catalog. '! 
' O Enclosed please find $1.00 for 12-inch L.P. i 
record of Schober Organ music. i 
NAM H 
ADDRES L 
f CITY. { 


1 
1 
I 
‘ 
1 
5 
t 


STATE lP o 
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Send Today 


For Your FREE 
TANDY 
LEATHERCRAFT 


CATALOG 
Send for this 92-page 
catalog which describes 
and shows the world’s 
greatest selection of 
feather, plus tools, 
books and supplies — 
over 1200 items! New 
‘ log Sandal kits, handbag kits, belt and 
te ‘old kits, garment patterns. Shop by 
Mell or in person. Send your name and 
address and we'll mail our new 
Catalog to you. 


Fandy Dept. PS-6-74 


1001 Foch 
158 | POPULAR SCIENCE 


Fort Worth, Texas 


ces ior } 


enjoy in 


“LISTEN IN” TO POLICE -FIRE RADIO CALLS IN YOUR GAR! 


Works with Any Car—-Portable or 
Yast 


nome Radiot Plugs in - No 
ring - y minute he ookup! Switches 
inet antiy from regular radio to All 
Police Fire + Emergency - Taxi - 
we w io eallst 


SEND "ONLY 93: Bo Sgh 


$12.99 COD postage or send $14 for PPA Del In USA. Com: 
plete with Special Antenna and Plug in for use with Any Home 
$5 Portable Nadie! Full instructions-} year Pare Warranty - 

O Day Money Back Trial - Sold Only Direct from Factory. 
WESTERN RADIO, Dept. BPS-6, KEARNEY, NEB. 68847 


pular Science from the advertiser. For advertising rates for this section 

n an ars meas ache ae ae s 
fun and c con- write weg Fleischman, Popular Science, 380 Madison 
order directly Avenue, New York, N.Y. 10017. 


WHEEL BALANCERS 
5 Models—Bubble & Suspension 


$14.95 to $29.95 


For wheels with center holes up to 


6” in dia. Also Saab, all V.W.'s, Re- 
nault, 
trucks. 
Send for detailed | information and 
illustrations. 206/243-9330. 


Peugeot, Citroen & small 


JACOBSEN MANUFACTURING 
P. O. Box G143PS 1502S Pacific Hwy. So. 
Seattle, Washington 98188 


Mini-Dozer® crawler kits, 7 to 
16 hp. Assemble for yourself 
or resell for profit. Factory 
direct savings. 
Thousands sold 

= tor gardening, haul- 
dozing, mowing. 20 
Patiachmonis Dozer Kit Catalog 


ng, 
j 
—_—— =$5 (refunded on any purchase). 


{—50¢; ‘Build-it-yourself”’ Plans 
STRUCK COR CORP., Dept. PS- 64, Cedarburg, Wis. 53012 


1 DEALERSHIPS ! 


i $400 profit on $590 investment! N ationally sold & 

wivertined Mermote-Controlled Gara Door Opener—— 

Fe atures P stented Desi o it 
Motor— Fu 1 

time business Ra you fits £ Opportunity 


ce. £ 
Hise pro 
in a fast growing Industry. Write for FREE detalls: 


M. |. COMPANY 
§ 248 Broad Ave., Palisades Park, N.J. 07650 


TA 
MAIL 
TODAY 


NO OTHER CATALOG 
LIKE IT-ANYWHERE! 


Our catalog includes courses in Kung- 
Fu, Karate, and other Self-Defense 
Forms, as well as Bodybuilding Pro- 
grams, Weight-Loss Plans, and all ` 
kinds of equipment and accessories 
useful in Bodybuilding and Self-De- 
fense! Simply send us your name and 
address and we'll send you our new- 
est, most Spectacular Catalog. This 
Catalog is a MUST for the MODERN 
So a and Self-Defense enthu- 


‘al - UNUSUAL ITEMS ° 


er ee eee ee ee ee ee ee 
UNIVERSAL, INC. 
Department A 
Box 6694 
Detroit, Michigan 48240 


Dear UNIVERSAL, 


i —— I 
! lex 0” dot E 
=—-—= 
$ For the I 
person that has almost 
everything! A roal miniature K T 
as cablo, flexablo and strong. 
Simple to open and close yot i 
noevor o zens accidently 
§ UNCONDITIONALLY GUARANTEEDIIS § 
1 for $1. OO. 2 for $3.00-6 for $8.00 
Ī CHOICE of gold finish or Stainloss Stool § 
HASINSKY ENT. 2106 Industry Drivo. 
y pcoansjdo, al.92054 - P loase add 25¢ | 
handling (Cal. Ros.-5% salos tax) 


U.S. AIR FORCE, TOYOTA & MOST 

JAPANESE CAR MAKERS 
Buy ASTRO SHIELD © 
“World's Finest’ Auto Polish 

A single quart gives a car up to 36 months 

gg oe brilliance and protection. 

f not available through your dealer, 

send $5 to: NORD VISCOUNT CORP. 


Dept. PS-64 Brooklyn, NewYork 11230 
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í Please RUSH me that Fabulous Catalog! 
SEND 25¢ FOR ” i Nave 
POSTAGE AND 1! *00REss 
HANDLING I My malm Tareas DJEG eama Tr) ENT 
a DOE MME m a ma a Tit ttt 


i “adel 
LIVE IN THE WORLD OF TOMORROW...TODAY! 
(And our FREE CATALOG is packed with exciting -= 
A BETTER LIFE IT 
er of the family.) 


STARTS HERE as A EE E R D m 


For greater relaxation, concentra- 
tion, listen to your Alpha-Theta 
brainwaves. Ultra-sensitive elec- 
ACTUAL trode headband slips on/off in 
WORKING seconds—eliminates need for 
messy creams, etc. Atch’d to amp- 


SOLAR HOME PLANS lifier, filters brainwaves, signals 


beep for ea. Alpha or Theta wave 


Learn all about the most fascinating pos- passed. Monitoring button simu- 

sible home of the future. It can be your lates Alpha sound; audio & visual 

“*now'’ answer to today’s energy crisis in (L.E.D.) feedback. Rellable, easy- 

housing. Expert Dr. Harry E. Thomason tells to-use unit—comparable to cost- 

advantages, problems, savings, and more in lier models. Completely safe. 

this important 20-pg fact-filled booklet. Also Comprehensive instr. booklet. nar 
includes 8-page oversize insert of basic, ac- No. 1635N (8x3x4"; 24 ox.) .......-0+- $128.00 Ppd. > i, 

tual solar home plans, a valuable guideline (LOW COST ''STARTER™ UNIT) E aana p 


to you and your architect in fitting space requirements, design ideas, and local Ne, ZOON Sausse ozsuny innte ass $49.95 Ppd. COE 
area building codes. 


$ 
me No. 9440N (Solar House Plans) $10.00 Ppd. a pe RS were: ee vonekirs 
on oem eames event W al | NEW! KIRLIAN PHOTOGRAPHY KIT! ™ 


Experiment in the fascinating 
new field of “Kirlian’’ electro- 
photography—images obtained 
on film without camera or lens 
by direct recording of electric 
charge transmitted by animate 
& inanimate objects. Each “aura” 
differs from another—animate 
aura said to change corresponding to physical changes. $50 Kit gives 
everything needed except film including portable darkroom, double 
transformer isolated from power source; complete instructions. 


Stock No.‘71,938N ye cencrccncensnsvvvepscsenesyrn $49.95 Ppd. 


PRO ELECTRONIC SOUND CATCHER 


me 


Parabolic mike w/1834” reflecting shield 

& 2 1.C.’s in amplifier magnifies signals 

100X that of omni-directional mikes. “2 
Catch a songbird 1 mile off; QB's huddle ‘mS. 
strategy; sounds never before heard. Super eae ‘ 
directivity gives highest signal to noise VS) 
ratio poss. Safe: auto. cuts off ear dam- == uc 
aging noises. Earphones, tape recorder ey 
output tripod socket. Req. two Sv trans- `= 
batt. (not incl.). 


No. 1649N .. (512 LB.) ........... E ATE S $299.00 Ppd. 


BIG EAR “TOY” MODEL NO. 80,176N .......... ooon $ 26.50 Ppd. wens ee sen NS ete me: 
ee ee a a a ; oe. > SUPER 6” 


SPACE CONQUEROR 


Superb Astronomical Reflector—Up te 576X. 
Capable of revealing faint stars of nearly 
13th magnitude, split double stars separated 
by less than 1 sec. of arc. Features alumi- 
nized & overcoated 6” f/8 ground and polished 
Pyrex parabolic mirror accurate to % wave, 48 
F.L, 6X achromatic finder op 4 eyepieces— 
48X Kellner, 44” 96X x 14” 192X Ramsdens, Bar- 
low to double or triple power—rack & pinion fo- 
cusing mount. 4734” auminum tube. Electric clock 
drive w/manua!l slow-motion control. Setting cir- 
cles. Lea tage equatorial mount. Pedestal base. 
Compares to $325—$375 models. 


“FISH” WITH A GIANT MAGNET 
Go Treasure Hunting On The.Bottom! 


Fascinating fun, and sometimes very prof- 
itable! Tie a line to our 3%4-pound Maegnet— 
drop it overboard in bay, river, lake or 
ocean. Troll it along the bottom. Your 
‘‘treasured’’ haul can be outboard motors, 
anchors, other motal valuables. 3'4-pound ‘ ‘ 
Magnet is war surplus—Alnico V Type that \ 
cost the Goverfiment twice our price. It lifts 
over 40 pounds on Iand—much greater weights 


ander water No. 85,086N (Ship Wt. 68 tbs.) ...... ....$259.50 F.O.B. 
6” WITHOUT CLOCK DRIVE No. 85,187N......... . $222.50 F.0.B. 
Stock No. 70,570N 3% ibs. . $11.50 Ppd. AY,” REFLECTOR (48X to 275X) No. 85,105N ...... $115.00 F.O.B. 
Stock No. 60,215N 134 Ibs. ...$ 6.50 Ppd. 4Y,” REFLECTOR W/CLOCK DRIVE No. 85,107N, .... $149.95 F.O.B, 
3” REFLECTOR (60X to 180X) No. 85,050N .......... $ 36.95 Ppd. 


MAIL COUPON FOR F COMPLETE & MAIL WITH CHECK OR M.O. 
EDMUND SCIENTIFIC CO. 


GIANT FREE 300 Edscorp Building, Barrington, N.J. 08007 
CATALOG! Stock No. Description 


180 PAGES @ MORE THAN 
4.500 UNUSUAL 

’ BARGAINS 
Completely new '74 Catalog. Packed with huge selection | 
of telescopes, microscopes, ‘binoculars, magnets, mag. 
nifiers, prisms, photo components, ecology and Unique 
Lighting Items, parts, kits, accessories — many hard- 


fo-get surplus bargains. 100's of charts, illustrations. 
For hobbylsts,- experimenters, schools, industry. 


EDMUND SCIENTIFIC CO, 
300 Edscorp Bullding, Barrington, N-J, 08007 
Please rush Free Giant Catalog ” N ” 


How Many Price Each 


i I 
| I 
| I 
I 
l 


MERCHANDISE TOTAL $ 


PLEASE SEKD [C] GIANT FREE CATALOG "N ” 


Add Mandling Charge: $1.09 on Ordera 
Under §5.00; S0¢ on Orders Over $3.00 


TOTAL $ 


30 DAY 
MONEY-BACK 


GUARANTEE 


I enclose [J check 
CI money order for $_ 


| 
I 
l 
I 
| 
l 
J 
l 


Nam YOU MUST BE SATISFIED 
Corp 
Addr FOR FULL REFUND ADDRESS 
ee 
Mrr Merson’ oS ee 
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FUN FLYING! TT 
EASY, LOW COST COvT. SURP LUS 


In the air, on water, on SAVE to 90% 
snow—the versatile Ben- 
sen Copter is everyman's 
sport craft. Designed for 
making with hobbyshop 
tools. Flying instructions 
come with step-by-step 
building plans. Buy Ben- 
sen parts as you need them. Start with the 
colorful $5 INFO PACKET. Send the coupon now. 


BENSEN AIRCRAFT CORP., Dept. PS64 ` 
SEND ROU Airport, P.O. Box 2746, Raleigh, N.C. 27602 
NAME... 


NOW POILIS 


; BY MAIL 
ae | 


direct from JES 


sm 
Se” 


=. 


Send for this catalog 


The world-famous Airborne Catalog. Fully 
illustrated. Contains 1000’s of bargains in 
hydraulics, electrical, marine, automotive & 
hardware items...and moral A must for 
mechanics, machinists, hobbyists, sports- 
men, inventors, etc. Send 50¢ to cover post- 
age & handling. In a hurry? Send $1 for 
airmail delivery. Must include zip. 


AIRBORNE SALES CO. cept. Ps74 
8501 Steller Dr., Box 2727, Culver City, Ca. 90230 
Satisfying world-wide customers since 1945 


Your own doctor's prescription will be 
filled, or your present lenses duplicated. 
The latest fashions. All types of lenses available. 
Accuracy and perfect fit absolutely guaranteed. 
= SEND FOR FREE FAMILY CATALOG TODAY! A 


1980 TAN 


PRISM OPTICAL INC. 
Dept. P-110, 135 West 41st St., N.Y., N.Y. 10036 
a hh e EN ABT UNE 


à as F. » Spike and, Chsin—Japa- 
Se ONE ot nkse Fighting Arts. Be: 
CHENIN crets of two little known 
Kaiten branches of martial arts— 


Manrikigusari and Shur- 
iken Jutsu, $4.95 


NUNCHAKU-the book 


Suspension problems? Call 


ya 


E. 


ye : 

. t` 

that pictures and explains 

combat techniques of 

kicking and striking. Easy- 

to-follow photos. $1.00 -- 

Send for catalog P. 

SHURIKEN 


144 West 19th St. N.Y. N.Y. 10011 


FIND BURIED TREASURE 


Powerful electronic detector 
finds buried gold, silver coins, 
etc. Write or call for free 
catalog. Dealer inquiries 


| ZOE 
0 ee en 19.95 
x r a Ny Phone day - night (713)682-2728 to 


(except Mich) RELCO, pept. 0-8 198.50 


~ 


110 VOLT “PLUG-IN” YOUR TRUCK OR CAR! 


Mounts Undor Dash or Hood in 10 


Minutes—ilas OM-On Sw.-Voltage Ind 
Light! Up To 4000 Watts—110 Volt D€ 
Power from car Alternator. Runs Carpen 
te 


er - Farm - Builders - Tools - 
Heaters Drills a 
Quik Charges - 


postman $9.99 plns COD postage, or send — 4 
311.00 for Paid Del. in US Complete Ready To Use with 
Speed Control—Full Instructions. One Year Service war- 
ents 10 Day Money Gack Triai—tdeal for pickups—All 
‘ars-Cam 


rs pers—kRush order. 
WESTERN ELECTRONICS, Dept. PPS-6, KEARNEY, Nebr. 68847 
r RARE Ee NODS. OCCRT 


SPLIT-IMAGE TRANSIT 


The Most Revolutionary 
LEVEL & INCLINE 
MEASURE 

Ever Made! 
IDEAL FOR: 


Contour plowing 
Carpentry 

Brick laying 
Cement Work 


Surveying, 
Ete $7095 leatherette 
e For leveling vehicle overloads P simplo yet am sume 


This simple yet amazingly accurate instrument indi- 
cates level and measures incline down to a fraction 
of an inch. Makes bubble type or string levels obso- 
lete. It not only indicates level, but shows exactly how 
much correction is needed. Just one person, using the 
split-image transit and target supplied with it, can 
perform any levelling, incline-measuring job quickly, 
easily, accurately—measures inclines down to the 
thinness of a dime at 25 feet. 

Send check or M.O. 10 day money back guarantee. 


Dept. PS-674, 1005 E. Bay St. 
J.W. HOLST, Inc. pon Teen Mice nats 


e For more stable trailer towing 

e For improved handling 

¢ For greater responsiveness 

e For safer, more relaxed driving 

° For nearly every vehicle on 
the road 


lf you're like a lot of people, your for leaf springs --. and coll springs 


vehicle has to serve many uses. Haul- JEEP owe ns 
ing a boat or travel trailer, car pooling, NEW SUSPENSION BOOKLETS a" 
or hauling a load of lumber foraweek- For modification info and tips, send — 


end project, can cripple suspension. 25¢ each for new booklets on RV Towing/ 
What's Sear is an dustai sus- Handling or Off-Road/Drag Racing. Get 
ensi id th ides stability at tech question answers and name of nearest 
pension aid that provide dealer with our toll-free number. 

road speeds, able to support and bal- 


ance heavy loads, and more. That's the our th 
unique Air Lift Air Spring. Find out “a 25 
how quickly and inexpensively you can MEA 


FLOTATION TIRES & 
WHEELS 


r UNIQUE a „CAMPING 
* Honest tire information you OFF-ROAD EQUIPMENT! 
Gan trust plus 100’s of things 
you've been looking for and 
some you've never seen! 


perform the transformation on your 
own vehicle—call our suspension €x- ay 
perts at the Number above— it's on us! Dept. PS, P.O. Box 449, Lansing, Michigan 48902 


Experienced drivers recommend Air Lift Air Springs. 


““poaseman TIRES 
“ARMSTRON 


SENO TODAY-INCLUDE ZIP CODE! 


* sora 
ony 


FOMEION & AIK MAIL 
ACOUESTE $? 


920) CALIFORNIA AVE. Dep. F 
SOUTH GATE. CA 90250 
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| FREE Fát 
‘CATALOG OFFER 


| Send me your fully illustrated 
color catalog of the complete 
line of Kirsten pipes and 
| accessories. 


(seems came cere coms ce me a cn (men al ec 


postpaid 


Aisin 
PIPE CO., INC. 


P.O. Box 70526-PS-6 
Seattle, WA 98107 


The Ultimate in Ignition Systems! 


%* ELIMINATES BREAKER POINTS. 
Perlect Timing and Dwell never change! 


XÁ Eliminates Tune-ups. 
Never wears out or needs any Maintenance. 


%*& The Most Advanced 
“OPTO-ELECTRIC SYSTEM” 


® The Allison Breakerless System eliminates the Points 
and Condenser, replacing them with an Opto-Electronic 
Trigger, using a Light-Emitting Diode and Phototransistor. 
Also completely eliminates wiper-arm “‘friction’’ wear. 
The only "TRUE" Electronic Ignition ... that you can install 
for under $100. Gives 40-times more Timing Accuracy 
than ANY system using mechanical Breaker-Points! 
Unlimited RPM. Smoother running .(No timing fluctuation 
as with Magnetic units). Unaffected by Temperature, 
Moisture, or Vibration! All Solid-State Components. 
Easier Starting under any condition! Increased Horsepower. 
Sparkplugs last longer. Perfect timing increases engine 
Efficiency and Gas Mileage up to 30%! 

@ Quick and Easy Installation! 


Tested and Proven rellablilty. 
Only $4995 @ SATISFACTION GUARANTEED! 
® Complete. ® 1-YEAR FACTORY WARRANTY. 
(Stale Make, Year, Engine Size). (Calif. Res. add Tax). 


© CONVERT YOUR "C-D" UNIT TO BREAKERLESS! 
“TRIGGER-UNIT" ONLY $34.95 


K Send Postcard for FREE BROCHURE Today. 


ALLISON AUTOMOTIVE CO. 
P.O. Box 881-E, TEMPLE CITY, CAL. 91780 
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fit.” 


“With the increase in campers 
and trailers, it is impossible to get 
in most parks with a car, trailer 
and boat with trailer, This is why 
we like the Bonair. Everywhere 
we go, Coast Guard Officers are 
amazed and compliment the out- 


Albert K. Morris Belton, Missouri 
“We are trailer campers who 
prefer boondock areas ... your 
advertising is really truth — to 
assemble the boat on site is the 
height of convenience. The 
stability, spaciousness and per- 
formance is much greater than 
any conventional boat we have 
ever used.” 

Donald E. Moyer Germantown, Ohio 
“Our Bonair serves our purpose 
completely. With a motor home, 
it’s easy to disassemble and carry. 
No towing. All five in the family 
can boat at one time along with 
the dog. Our 25 h.p. motor easily 
pulls the skis for the girls.” 
Guy Turnbow Addison, lhonis 


Send today for this Free 
Full Color Fact Kit. Com- 
plete details on Bonair’s 
seven models. See for your- 
self why Bonair is the ideal 
RV boat. 


MODEL ENGINEERING 


TAKES NO GASOLINE 
**BOOKS ON THINGS TO BUILD: 


Model Stationary & Marine 
Steam Engines 

Model Boilers & Boilermaking 

Scale Model Traction Engine 
Building with MINNIE 

Simple Cardboard Models 

Simple Working Models of 
Historical Machines 

Steam Engine & Boiler 

Hot Air Engine 

Electric Motors 

Simple (Live Steam) Model 
Locomotive Building 

Model Locomotive Boilers 


Manual of Model Steam Locomotive 


Construction ` 
Gunsmithing Simplified 
Practical Clock Repairing 
Practical Watch Repairing 
How to Build Clocks & Watches 


Making Modern Furniture 
Cabinetmaking 
Whittling & Woodcarving 


***®BOOKS ON TOOLS*** 


The Amateur’s Workshop 


How to Read Workshop Drawings 


The Amateur’s (Metal) Lathe 


pene Accessories & How to Make 


em 
Milling in the Lathe 
Electroplating for the Amateur 
Foundrywork for the Amateur 
Hardening & Tempering Tools . 
How to Work Sheet Metal 
Welding & Cutting 
The Art of Blacksmithing 


The 1974 CRAFTSMANSHIP CATALOG 1.00 
with TRIES. 


(FREE 
CALDWELL INDUSTRIES 


BOX 170 LULING, 
TEXAS 78648 


ee! a 


RV Owners: Now you can have a 
full size Bonair: no trailer needed. 


Carry this full-size, high performance Bonair boat in your 
camper closet or car trunk. It sets up in less than 10 minutes. 
Launches anywhere — no towing, no boat trailer, no ramps, 
no storage costs. 

Bonair gives you amazing speed and stability for cruising, 
fishing and skiing. Tough, guaranteed hull bounces safely off 
rocks and stumps. Bonair has sturdy marine plywood floor- 
boards and a solid transom to mount 7!/2 to 40 h.p. motors, 
BIA rated. 


Bonair — Suite22F,15501 W. 109th St., Lenexa, Ks. 66219 


en cn so c co c eo co co pe c so oo co cs os cs oo ce co cs co co cs os os as oo co os o em cs cur oo 


Bonair Boats, Inc. Suite 22F, 
15501 W. 109th St., Lenexa, Ks. 66219 


O YES, please rush my free fact kit. I 


want to know more about the convenience and 
pleasure of owning a low cost Bonair. 


NAME 


ADDRESS 


CITY 


STATE ziP 


MY SPARE TIME HOBBY 
MAKES ME ame 


$500 an hour 


* oof | | CASH PROFIT ` CF, 


OH 


Ana, 
Pa 2, 


` 
r ` 
A 
t a 

+ 


START YOUR OWN SPARE TIME BUSINESS. 
You can turn your spare time into 
7 Big Cash Profits with your own 
taua COMPLETE SHARPENING SHOP ... Grind 
ue saws, knives, scissors, skates, lawn 
Se mower blades... all cutting edges. 
<A Your Own Cash Business with no 
é =? inventory... rightat home... no 
—~-* experience needed. 
fon FREE 800K tells how you can start 
<=" ë your own spare time business 
while you are still working at your 
regular job. Low Cost — time pay- 
ments. 30-Day Free Trial. 


E RP-ALL ao 

705H Field Bldg. Kansas City, Me, 64111 | 

Send details of FREE TRIAL OFFER wy ! 

Free Book “Lifetime Security!” No Sic ; 
ation. 


a a 
E 
O 


==- 


| 


Address. 

Ci 
«oa 

State Zip 


_ vo 


l 


GET UP TO 50.000 MILES ON... 
Yous SPARK PLUGS! 


OWN YOUR OWN 


SPARKPLUG CLEANER 
e Clean all types of plugs in 
seconds 
Requires no compressed air 
Powered by rugged 12,000 
RPM motor, 110 volts 


pd of ebrasive ell cleaning 


250 plugs (Refills available) 
Long life, maintenance free 
design 


SATISFACTION GUARANTEED | 


Or your money refunded in 30 days 


URBO 


JAYCRAFT CORP., DEPT. PS-6 
760 North Marshall Avenue 
El Cajon, CA 92020 


Namo 


City 


Sie. 


California 
Residents 
Add State 
Sales Tax 


| Address 


195 Plus $1.55 


Postage and Handling 


—=MAIL THIS AD AND- 


SAVE, SAVE! 


INTERESTED IN SUN POWER 


START WITH THE 


‘SOLAR ENERGIZER’ 


Convert sunlight into electricity using solar cells 
proven by the space program. Complete descriptive 
text & plans for portable, versatile units in water- 
tight housing adaptable to your: 


c — ite, RV Camper, Hoat & Yacht, Catin-lodge 


Ranch, Farm, Cottage, Apartment and House, 


ONE SET ONLY $7.95 


THE FUEL SAVER GUIDE 


Chect Bos 1 |- 


j Pages & pages of fuel saving te chniques, acces- 
sories and inventions to assist you in improving 
your fuel consumption 20-30-50! 
YOUR OPPORTUNITY $3.95 


Crock Don 2 


FUEL LOG 


Check Bos J O oe 


Keep a yearly running record of your mpg, cost per 


2M gph, ete. and compare between different fuel 


saving methods. Only $2.95 


CAR POOL ORGANIZER «s 


Arrange your who, where, when, with samples of 
scheduling, monthly ac he dule cards and reminder 


j 
2| 
j 
j 
j 
| 
i 
| 
i 
i 
|] 
| 
Í 
j 
j 
Í 
| DISCOUNT BUYER GUIDE mi 
| 
| 
i 


| Inflation killing the budget? Learn the methods of 


j smart budget buying, finding the true ‘Buy’ and 


® cost effective shopping, etc. ONLY $3.95 


DOLLAR SAVER GUIDE «cu 


A refreshing non-partisan look at safe investments 
during hard economic times. Prepare now for $2.95 


CAMPER’S CHECKLIST ~»: 


j Complete master list for backpackers, weekend 
f and rv campers. $2.05 


l BOATER'S CHECKLIST 


Í BOATING'S It & 
ONLY COMPREHEN- 


RUNABOUT $1.95 ° 
CRUISER 2.95 si 


SIVE, WATERPROOF SAIL-DAY 1.95 " 
EQUIPMENT LIST! SAIL-AUX. 2.95 " 
ju IL THIS AD SAIL-OCEAN 3.99 12. 


LF ES TT: | AT: | A D 


Name 
j Address 
Zip 
Payment enclosed | Cash — Chech/M O | BA Me.) 
Amount: $ (SHIPPING, SPEEDY SERVICE, 
| TAX, QUAUTY, INCLUDED) 


SAVE-ENCL. PAYMENT, ANY THREE (EXC. 1) ONLY $7.89 
Nelson Page Inc., 


Dept. PS, P.O. Box 50s 
| Scarsdale, N N.Y. Y. ae 


kale Le A 


fun & practical uses on 
ire for Paper tine ea elertry ‘ole bugs. NO 


Pletely asse mbied, w 
aes minie signal 
skah, ¢ ymai to he Regular va 


s 
Madiin nt ygnaton’ Smith Co., 316 


amn ae 


Sound 
Activated 


Switch 


POPULAR SCIENCE 


162 | 


Celestron” 


Make Rubber Stamps for BIG PAY 


— Need more money? Earn $60-876 

aweek, spare time, at home mak- 

2 ing rub! sretampa Kor ofian, fac- 

tories, individuals. Hundreds of 

uses, Hundreds of prospects—ev- 

erywhere. Rightin your own com- 

maniT. Turn out special stamps for 

o, addresses, notices, prices, ete., 

ia mi minutes with table-top machine. We 

fornish everything and help finance you, at 

teed than bank rates. Write for free facts. 
No salesman will call. 


Rubber Stomp Div., 1512 Jarvis, Dept. R- 3-DF, Chicago 60626 


N-V-E-N-T-0-R-S 


WE NEED INVENTIONS 


Sell your invention for cash—need money for patent?— 
Aro technical problems holding you back? Universal in- 
ventions has helped inventors all over tho world—Just 
like yourself—why not you? Inventions provide the magic 
spring-board to sudden riches. REME 


MBER. we elther 


pa Invention or pay you a cash bonus, Write for 


UNIVERSAL INVENTIONS, Dept. 12, Marlon, Ohlo 


Multipurpose 
TELESCOPES 


An omoteur's portrait of the Great Nebula in Orion 
Exposure: 15 mins, Instrument: the Celestron 8. 


lorge observatory telescopes optically folded into 
compact portables. 
optics, 
worth using! Perfect for nature studies, 
fun with the family. 


Celestron 5, A 12-Ib. 
top observotory, bannister 
telescope, Observe or photo- 
graph moon, planets, 
loe, 
ers of a blue jay ot 1,000 fi. 
(Base price: $625) Celestron 
8 (ot right). 
vatory for examining polar 
caps of Mars, ever-changing 
belt structure of Jupiter, fila- 
mentary detail of deep-sky 
nebuloe ot up to 500X, 
{$895) Celestron 14. World's 
lorgest 
Reveols numerous subdivi- 


Roror-sharp Schmidt-Cassegrain 
telescopes really make high power 
stargazing or 


Those 


toble- 


nebu- 
Inspect the wing feath. 


Portable obser- 


one-mon-portable! 


sions in Saturn's rinas, dust 

lanes in remote spiral golox- 

ies, yet easily fits into your FREE COLOR 
compect cor. ($3.600) CATALOG 


Celestron Pacific 


2835 Columbio Box 3578-PS Torrance, 


nd Garden 
Tractor Kit 


$499.95 


Base Kit Price 
TR-8 


as Geet 


Paent 


EURO YOUR ; 
8 H.P. TR-8 OWN AND SAVE! 


Shock-mounted 8 h.p. 306 cc 4-cycle Tecumseh 
Engine, 4-speed Peerless transaxle, geared auto- 
motive-type steering, and disc brake on a heavy 
Yo" thick steel frame, with towing hitch, make 
Yard Bronc tough. Floating front axle, wide 18x 
8.50x8 rear and 15x6.00x6 front tires, deluxe 
seat and steering wheel add easy handling com- 
fort. Step by step instructions help you assemble 
tractor in about 10 hours using just regular tools. 
Accessories: electric start/headlights; 36’ mow- 
r deck; 42” dozer blade; snow hrower; larger 
muffler; chrome hub caps; and rear tire chains. 


For free catalog. more mftormation, write 


Dept. PS-6, P.O. Box 1148, 
HEALD INC., Benton Harbor, Michigan 49022 


PORTABLE STEAM CLEANER 


“Steam in 60 Seconds” 


CLEAN— Engines, Air Filters, Lawn 


mowers. 3 year guarantee on 
fire box, coils. Uses liquid soap, 
propane fired. Weight 120 Ibs. 
Auxiliary pump required on low 
water pressure. 


WEDCO MFG., INC., Dept. S-4, 
Box D, Jackson, Wyoming 83001 


STAINED 
GLASS 


Send50° for fascinating 
catalog of kits, tools, 
ideas, books, and sup- 
plies. 

on STARTER KIT 


y $12.95 ppd. 
WHITTEMORE, BOX 2065DE, HANOVER, MASS. 02339 


World Famous Swiss-made 


Pilot’s Chronograph 


Tells Time Anywhere 
in World! 


© Register 
Speed 


© Measure 
Distance 


@ Check 
Parking £ 


è Check & 
Figures $ 
e Stop 
Watch 


6 DIALS, : 5 HANDS, 2 cS 


Great watch registers speed, measures distance 
times athletic contests. tells time in Tokyo, London 
Shanghai . . . anyplace in the world! Completely 
shock resistant and antimagnetic. Big sweep second 
hand. luminous dial and handle. die-cast case and 
handsome strap. Every way. a lot of watch for $19.95. 
Retails for $39.95 easy. 
SAM BLOCK Dept. 002 

3128 Overland Ave., Los Angeles, CA 90034 

ee men ES SE EE SY a 
T 10-DAY MONEY BACK GUARANTEE! 
1 SAM BLOCK Dept. 0021 
| 3128 Overland Ave., Los Angeles, CA 90034 
l Please rush me the Chronograph Watch. I enclose cost plus 73¢ postage fo 

shipping for each. Sample order welcome. 
O 1 Watch $19.95 O 2 Watches $37.50 
I 
l 
l 
l 


C 3 Watches $56.85 


2 
> 
= 
m 


ADDRESS —___ 


Q 
3 
< 


Dm ann a am ao ao e ce a 


eee 


Please Inquire About Wholesale Prices 


STATE 


oo r aS 
P Da " DOME 
LOV I DUMNE 


WOO) LUV: 


GREENHOU SES 


COMPLETE UNITS FROM $98.50 


This handsome geodesic design greenhouse can 
now be yours at our new low prices. A beautiful, 
full size greenhouse that assembles in only hours. 
Complete precut Dome Greenhouse Kits contain 
everything including rust proof hardware. Su- 
perior design gives you healthier plants. No foun- 
dation needed, strongest greenhouse design. Write 
today for FREE color catalog and prices. 


Redwood Domes, Div. PF, Aptos, Calif. 95003. 


BUILD YOUR OWN CANOE i 


QUALITY CANOES SINCE 1962 | 


FACTORY MOLDED | 
Za FIBERGLASS | 


FREE | 


59. 
{a complete cance kit) TRANLCRAFT, INC. SATALC? | 
Phone: 913/243-1313 P.O. Boz 60696 Concordia, Kansas 66901 l 


| AAMCO And You Can Makelt! | 


[stl world’s largest transmission chain is 
still growing strong after ten years. Over | 
500 of our franchisees located from coast to 
coast. New openings in some markets mean 
you too might qualify. For further informa | 
tion write: 

| AAMCO Transmissions, Dept. 63 | 

| 408 E. Fourth St., Bridgeport, Pa. 19405 | 


Se 


and other tools in Profitable 
Business of Your Own 


Be Your Own Boss!! 
We Help You Get Started 


Let Foley show you how to make money in the 
multi-million dollar saw and tool industry. 
You quickly learn how to sharpen these valu- 4 
able tools and many others. Excellent profits! $ 
We show you how to set up a business and 
keep it running profitably. Part time or full 
time. No special skills needed. 


Minimum Investment Needed 


Start your own business with little money. Foley 
will finance you. You can earn extra cash imme- 
diately. Rush this coupon today for full 
information. 


-_. 4 


oe emme amme ema amme aeia ae e a 


MANUFACTURING COMPANY 


619-4 Foley Building l 

Minneapolis, Minnesota 55418 | 

Yes! Rush information to me. | understand there's no obligation. 

I 

Name : Se ee e | 
Address eS SE o —— l 

City State EELS O l 
ae Se SS Se Se a oo -J 


Radio Shack’s Realistic’ police-fire-weather radio 
gets 4 VHF channels at once. (Well, almost.) 


Automatic 
scanning or 
manual 
channel 
selection 


Adjustable 
volume & 
squelch 


Built-in 
speaker & 
antenna 


95 


#20-168. 


The Pocket-Scan is a new kind of radio called a “scanning moni itor? 

it gets up to four channels from 148-174 MHz— the band with exciting 
emergency messages & weather reports. It continuously scans the 
earching for messages. It stops— 
ch active channel until you ‘ve heard the 

all automatic—! like has our 
“action frequency! You do n't t mis 
see in the paper. With farra 
At over 2000 stores in all 50 states. 


channels, once each second, S 
perfectly tuned—on ea 
message and reply. All electronic, 
radios in one, each on a different 
a thing—you hear news you don't 
crystal for each channel extra. 


Lighted 
channel 
indicators 


Excitement You Can Carry 


Jacks for 

optional 
earphone & 
antenna 


Lockout 
switches 
bypass 
unwanted 
| channels 


Clips to Belt Fits in Pocket 
Only 114x234x514" ! 


FREA. LISTIC 


| œ Radio Shaek.., 

| p H atanoy conponarion company > | 

l P a. P. 0. Box 1052, Fort Worth, Texas 76107 l 
FREE ‘74 CATALOG 

AT YOUR NEARBY STORE OR MAIL COUPON 


1 ¢ . Full Color! Hi-Fi, Reco 
Radios, CB, Kits, Antennas, Parts, “Fahl 


Apt. # 


Stree 
| ees State___Z|p PALT 


Retail price may vary at 


| 
| 
l 
| 
l 
l 
l 
l 


—— mee 
individuals. Maven on come 


BUILD 
THESE 


BEAUTIFUL 


CLOCKS 


| Now at big savings! 
E Send just $1 tor 
| plans & instructions 
to build choice of: 


` 


mother—plus 

fog of n r 
to build th & 16 o 

All 3 plans—$2.50. Catal 
MASON & SULLIVAN 

. PS, Osterville, MA 02655 


(A) Grandfather, (B) Steeple, (C) Grand- 

cata- 
& kits 
er fine clocks. 
og slone—25¢. 


Dept 
IN CANADA: COLONIAL TIMES, Ontario 


pa 
SILVO (BRAND NAME) TOOL CATALOG 


Thousands of 
exciting fool 
values! 


Thousands of Exciting 
Tool Values! Stanley, 
Millers Fails, Skil, Thor, 
Wen, Disston, Wiss 
Wellsaw, Dremel, 
Speedy Sprayers,Plumb, 
Huot, Kennedy, Chan- 
nellock, Porter-Cable, Rockwell, Helios, Vice- 
Grip, Crescent, Ridgid and many other Na- 
tionally Advertised brands of Tools & Supplies. 
We ship Coast to Coast at prices Hard to Beat. 
Send $1 for our big 196 page tool catalog to- 


day. 
SILVO HARDWARE Co. 
107 Walnut St., PSD74 Philo., Pa. 19106. 


S rad 
oer ay = 
ae, igh » = 


A beautifully styled build-it-yoursell sports body kit 
designed for easy, fast assembly on a stock VW 
chassis. No welding, body work or special tools 
required. Comprehensive kits include all parts, 
hardware. nuts & bolts & full instruction manual. 
Dynamically designed body is pre-finished in 50 
lustrous colors. The Bradley GT resembles a VW only 


VW IN DISGUISE 
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AMERICA’S LEADING 


SPORTS KIT-CAR 


BUILD YOUR OWN BRADLEY GT... IT’S EASY! 


in respect to its economy and reliability. The stock 
VW engine gives surprising porlormance and 
handling because of the Bradley GT aerodynamic 
body design, reduced weight and lower center of 
gravity. A truly complete automobile with heater, 
delroster, optional air conditioning, etc. With a stock 
VW engine the Bradley GT will cruise at 80 m.p.h. at 
28 miles per gallon, 


For 30 page four-color brochure, complete specifica. & 
tions, and ordering Information, send $3.00 to: 


BRADLEY AUTOMOTIVE 


Dept. PSG, 7669 Washington Ave. So., 
Edina, Mn. 56436 


(J Poster, Brochure and O Assembly Manuals 


Complete Info. ($3.00) ($7.00) - 
NAME - 
ADDRESS I 
CITY STATE ZIP i 
HOME PHONE ( a B ee, Base | 
BUSINESS PHONE ( ) I 


u 


assembling 12 or i 
tractor kit for yourse 
tory direct savings 
— Mower, snowblov 
etc. Catalog of as- 
sembly kits, 50g; 

“Build-it-yourself” 
plans, $5 (refunded 
on any purchase). 


| 
5 
i 


Struck Corp. a 
Dept. PS64T fe 
Cedarburg, iy 
Wis. 53012 [= gr 


MINI = 
+ 
K MICROSCOPE - 
H The McArthur Miero- ~ 
H TABLE top ; 
' microscope 
H or field applications. E- 
Ai (Measures 5x2"x1", -~ 
5 welghs less than B - 


te SS 
Write for FREE brochure: 
Imanex International, 2096 Clove Road, 
Staten Island, New York 1030S 


ounces) 


Hunters pay for | 
Conservation. 
Show it. 


Hunters pay more 
= for conservation 
than any group in 
the country. Most 
==. people don’t know it. 

“> Until they do, hunt- 
.ing is in danger. 

Help by showing a 
Hunters Pay For Conservation patch on 
your coat, a matching decal on your car, 
by spreading the facts in the conservation 
brochure. To order this powerful pro- 
hunting kit, send $2.00 to the non-profit 
National Shooting Sports Foundation, 1075 | 
Post Road, Riverside, Connecticut 06878. 


nanona 
SHOOTING | 
| SPORTS 


=, 


if 
you hove 
a better idea... 


for a new product, or a way to improve an o! 
product, contact us — “the idea people”. 

We will develop your idea, introduce it to industry: 
negotiate for a cash sale or royalty licensing! 4 

Send for our FREE “Inventor's Information Kit - 
It has a special “/nvention Record” form, an impo 
tant brochure: “Inventions—Their Development, Pre” 
tection & Marketing”, and a Directory: “500 Compo” 
tions Seeking New Products”. (Wt also tells you why 
we're known as “the idea people"’.) 


ee ce n Ge ce ED ee ee ee 


i CH RAYMOND LEE ORGANIZATION i 
rt] 230 Park Avenue, New York, N.Y. 10017 i 
9 (212) 686-8500 
r Yes, I'd like to find out how to take action on m 


idea. Please send me your FREE” Inventor's Kit" 4 i 


Tease Print 


ame 
i Address Bee 
tty R at 


ees 
GOSTON CHICAGO GINEYA SAN IRANCISCO LOS ANGEips DALLA 
ses as mee am e ee ee ee D m D 


Digital Design Color TV! 


At ELEMENTARY ELECTRONICS they 
said: “The fact is, today's Heathkit 
GR-2000 is the color TV the rest of 

the industry will be making tomorrow 

... there is no other TV available at any 


price which incorporates what Heath has built into their 
latest color TV.” 


The FAMILY HANDYMAN reviewer put it this way: “The 
picture quality of the GR-2000 is flawless, 
natural tints, excellent definition, and pic- 
tures are steady as a rock. It's better 

than any this writer has ever seen.” 


POPULAR SCIENCE pointed out “more 
linear IC's, improved vertical sweep, 
regulators that prevent power supply 
shorts, and an industry first: the per- 
manently tuned I.F. filter.” 


The RADIO-ELECTRONICS editors said 
the Heathkit Digital Design TV has “features 
“that are not to be found in any other production color TV 
being sold in the U.S.: 


T On-screen electronic digital channel readout...num- 
T Bers appear each time you switch channels or touch the 
RECALL button... On-screen electronic digital clock... 
Tan optional low cost feature...will display in 12- or 24- 
"hour format... Silent all-electronic tuning. It's done with 
) @hf and vhf varactor diode tuners... Touch-to-tune, re- 


HEATHKIT ELECTRONIC CENTERS 
-ey Units of Schlumberger Products Corporation 
: Retail prices slightly higher. 
ARIZ Phoenix; CALIF.: Anaheim, El Cerrito, Los Angelos, Po- 
O Redwood City, San Diego (La Mesa), Woodland Hiils; 
PLO Denver; CONN.: Hartford (Avon); FLA.: Miami (Hia- 
M Tampa; GA.: Atlanta; ILL.: Chicago, Downers Grove; 
+ Indianapolis; KANSAS: Kansas City (Mission); KY.: 
Pouisvilie; LA.: New Orleans (Kenner); MD.: Baltimore, Rock- 
m6, MASS.: Boston (Wellesley); MICH.: Detroit; MINN.: Min- 
pe (Hopkins); MO.: St. Louis; NEB.: O 
Y.: Buffalo (Amherst), New York Ci 
e ©. White Plains; OHIO: Cincinnati 
d, | sotumbus; PA.; Philadelphia, Pittsbur 
Wwiek), TEXAS: Dallas, Houston; WASH.: 


editors 
choice: 


programmable, digital channel selection...up to 16 
channels, uhf or vhf...in whatever order you wish... 
there's no need to ever tune to an unused channel. LC [F 
amplifier with fixed ten-section LC IF bandpass filter in 
the IF strip...eliminates the need for critically adjusted 
traps for eliminating adjacent-channel] and in-channel 
carrier beats. No IF alignment is needed ever. Touch 
volume control...when the remote contro! is used... 
touch switches raise or lower the volume in small steps.” 


POPULAR ELECTRONICS took a look 
at the 25-in. (diagonal) picture and 
said it “can only be described as su 
perb. The Black (Negative) Matrix CR’ 
the tuner and IF strip, and the vide 
amplifier provide a picture equal t 
that of many studio monitors...’ 


To sum up, POPULAR ELECTRONICS 

concluded its study by stating, “in our 

view, the color TV of the future is here— 
and Heath's GR-2000 is it!" 


Why not see what the experts have seen? The Heathkit 
Digital Design Color TV—without question the most re- 
markable TV available today. 


Mail order price for chassis and tube, 
$649.95. Remote Control, $79.95, 
mail order. Clock, $29.95 mail order. 
Cabinets start at $139.95. (Retail 
prices slightly higher). 


Send for your FREE '74 Heathkit Catalog—world’s largest selection of electronic kits 


r————————- 
Heath Company, Dept. 16-6 | ear E] 
Benton Harbor, Michigan 49022 

Schlumberger 
[C] Please send FREE Heathkit Catalog, 


| 
| 
| 
| Name_______—__ a 
| Address. eae 
————— 

| City. $$ ataie zip 
| Prices & specifications subject to ch i 

| change without notice 
| “Maii order prices: F.0.B. facto . 
OMT SOS AOE SUIS = eget CL-Si6 


JUNE 1974 | 167 


| HOW TO GET RICH | 


Have you ever thought 
tle mall eader t 
There ls no other bu 
der, Mart on a shew 
time and make a fortune fast. It strikes 
like a bolt of Ughtning! Millions read 
pour ad and suddenly you sre swamped 
with cash orders from all over the coun 
try. MORE MONEY tn 66 dass than you 
eould earn in a lifetime! Let us help you 
get started. To recelve a free book and 
complete detalls just MI out the coupon 
and mall to 


SA 


Mail Order Associates, Ine., Dept, 647, Montvale, N.J. 07645 
Name $ — 

Address 

City 


110 VOLT AC 
GENERATORS 


60 cycles, Fanbelt driven from car or gas engine, 
Operates TV, refrigerators, all power tools, Over 13 
O00 in service, Guaranteed six months. 1500 
$75.00: 2000-watt $115.50; 4000-watt $141.50; Se 
excited X generators neel no batteries — X1200 
wat? $95.00 X3500-watt $151.00, all postpatd. 


TOOL POWER® patent pending 
115 volte DC, 5000-watts, 50 amps from sour car's 
alternator, Guaranteed 20 years, Install in ten min 
utes, Operates all power tools, Are welding, fast bat 
tery charging. Any lke device by any name ts an 
Infringement of our patent pending. AIL coplers are 
notified, Be safe, buy from the Inventor and de 
veloper. $25.00 postpaid Attractive dealer plan 

VIRDEN PERMA-BILT COMPANY 

P.O. Box 7160 PS 2621 Mays, Amarillo, Texas 79109 


Viems... 


Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world’s larg- 
est mold manufacturer. 


CONCRETE MACHINERY COMPANY. 
P. 0. BOX B99 - HICKORY, N. C. 28501 


An Atlas Body—In 7 Days 


g? F. my method of DYNAMIC-TENSION starts 
~$ giving you results that you can feel and your 
J friends will notice. Big, useful muscles. 
4 Gain pounds in weight where needed. Lose 
-N “pot belly." Send me your name and 
address for my 32-page book — FREE. 
CHARLES ATLAS, 115 East 23rd St., 

=- & New York, N.Y. 10010 Dept. 1T 


__HEAVY DUTY WELDER 


_—— 


with special $7.00 gift offer to 
Popular Science Readers 


M 10-DAY FREE TRIAL 
v BUY FACTORY Í 95 
AA DIRECT pest 

1 AND SAVE PAID 

2 Wo Exposed Electrical Terminals 


: FITS ORDINARY 110V OUTLET 
Weld, braze, solder or cut most anything made of 
. No expertence necessary. Follow simplo instruc- 
to make repaira on c trallers, form and lawn 
pment, bleyeles, appuanose, etc, Make campers, boats, 
Aira tore, ‘hundreds of valuablo items, NOTHING ELSE 
TO BUY! Comes complete with full face shield, pack of 
welding and brazing rods, power cables, special electric 
loh attachment, ground clamp, flux, e y,-to-follew il- 
lyeireted instructions, red holder, ete. Uses standard 
‘ey’ rada to weld tron, steel, brass, bronze, aluminum, 
other metals, New improved HEAVY DUTY circult gives 
mere welding power. Gives 4 times tho heat needed to 
pu icushesi fron. Plugs into ordinary 110V outlet. Pro; 
asiaa] quallty. welding of “‘tough’” to 'Ight-welght 
rom 19 day MONEY BACK GUARANTEE. ex- 
at gift for any occasion. FREE! Mention you saw 
n Popular Selenco and receive a $7.09 gift pack 
r tods free. For same-day C.O.D. shipment 
teen bie See), 882-5081 or send only $2.00 and pay post- 
Da Wai Das at small C.O.D. when delivered, or charge 
eard nyt yt to your BankAmericard or Master Charge 
WEL EE HIG, shipment send $14.95 check or M. G. 
Asa a g FG. C0., Dept.R-202 Box 10776. 


Tols. 
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Advertising. 


y. Easy rules sent 
verything, Send 2e 
t © KELSEY PRESSES. 
F. Meriden, Conn, 06450 


FREE BOOK 
Prophet Elijah Coming 


Before Christ. 


Dept. PS, Megiddo Mission 
481 Thurston Road, Rochester, N.Y. 14619 


RAULIC JACK REPAIRS 


Earn While You Learn In Your Spare Time 
Trained and qualified mechanics needed NOW to service 
inoperative hydraulic jacks. BIG opportunity for ambitious 
men. We show you HOW — in your basement or garage to 
earn spare time cash in an expanding industry. Don't wait, 
ACT NOW! Get the facts 

Write for folder No. PSG and free bonus offer 


Hydraulic Jack Repair Manual Co., Inc. 
‘ATEN ISLAND, N. Y. 10324 


DRAINS pools, cellars, faundry tubs 
PUMP IRRIGATES — CIRCULATES — SPRAYS 


Heavy duty ball bearing pump. All metal, rust- 

proof Type XB. Stainless shaft. Use 44 HP or 

larger. 1 HP 1,200 GPH 60° high or 3,000 
LL 


GPH 25° well. 5,200 GPH max. 14/4" in: 
1” out. Belt or direct drive. $17.95 
Type P won't rust or clog. Bronze bear- 
ing. To 2,400 GPH, 1” in; 34” out.$11.95 
P'pd cash with order. Money back Guarantee. 


_ LABAWCO, Box 34, Belle Mead, N.J. 08502 


Buy and Hold 
U.S. Savings Bonds 


POPULAR SCIENCE BOOKS 
Dept. P674, Box 226 
Manhasset, N.Y. 11030 


i 
| 
| 
| Pleaso rush my cory of HOW TO SERVICE 
i AND REPAIR YOUR OWN CAR (Book No, 056) 
| postpaid. | enclose $10.95 in full paymont. 

| 

| 

| 

l 


MEOT ona n iaaii aoa a u 
Address. 


sie 1p 
L Money back In 10 days if not completely satisfied 


“You don’t have to be a born 
mechanic to keep your car in 
tip-top mechanical shape.” 


LS Here’s what this 450-page 
se ] modern auto repair manual 


How to can do for you — the average 
ervice | car owner: 
and It will make you a smart 
air trouble-shooter — able to find 
| and fix problems pronto. 
Own It will show you (step-by- 
step with 900 illustrations) 


how to repair ignition, lights, 
exhaust, brakes, cooling 
system, power accessories, 
suspension — almost every 
part on your car, 
It will guide you through 
an A to Z professional 
engine tune-up. And much, 
much more! 
No matter what you 
know about cars... No 
matter which make or model 
you drive, HOW TO 
SERVICE AND REPAIR 
YOUR OWN CAR 
makes money-saving 
repair jobs as casy 
as following the 
pictures! 
A POPULAR 
gI SCIENCE BOOK 
y MAIL THE 
ABOVE COUPON 
TODAY! 


fae eae? y E | 
| POPULAR SCIENCE BOOKS | 
| Dept. P674, Box 226, Manhasset, N.Y. 11030 

Please rush my copy of HOMEOWNER’S COMPLETE | 
| OUTDOOR BUILDING BOOK (Book No. 058) postpaid. | 
| I enclose $8.95 in full payment. | 
| Name | 
Address | 


City State Zip 


- 


A Popular Science Book 


-Complete Outdoor 
Juilding Book 


e Big 714” by 
914,” format 
e 470 pages 


e Hundreds of 
photos, drawings and plans 


___| Beautify your yard! 


Add outdoor 
living space! 


HOMEOWNER’S COMPLETE OUT- 
DOOR BUILDING BOOK gives you a 
choice of 265 complete outdoor building 
projects—12 trellises, 71 fences, 15 sheds 
and shelters, 17 types of furniture, plus 
patios, pools, planters. Birdhouses. Cold- 
frames. Steps. Walls. Much more. And 
hundreds of drawings make each of these 
projects easier than ever 


Learn masonry and woodworking 
techniques 


You'll pick up on loads of know-how 
about woodworking and masonry tech- 
niques—tools, materials, mixing concrete, 
cutting and joining wood and all the other 
skills you need to turn out a professional 
looking job. 

You'll want to work out a master plan 
of yard improvements. Maybe a patio 
this year. A fence next year. Then ma- 
sonry work for the garden and maybe a 
pool (you get plans for 8 different kinds 
of pools). With this book, ideas for yard 
improvement come fast and furious. 

Whether your yard is big or small, 
you'll be amazed at the possibilities you'll 
discover just browsing through this tre- 
mendous book. 

To get your copy, mail the above cou- 
pon along with $8.95. Don’t miss out. 
Do it today! 


Money back in 10 days if not completely sanson ij 


7 AUTOMOBILES & 
MIDGET CARS 


ELECTRIC AUTO You Can Build, 
Drive Inexpensively. Scale Drawings. 
Instruction. Parts List. $9.00. Elec- 


tricar, 1202W _ Cleermont Circle, 
Huntsville, AL 35801. 

Save Gas 20 Ways $2. Price. 
Rt. +1, Box 143, Sequim, WA 
98382. 

CORVAIR Enthusiasts—Join Corsa! 
Publications, Technical Information. 
Chapters, More. $8/Year. Corvair 


Society, 145P Ivywood, Radnor, PA 
19087. 


2 AUTO SUPPLIES & 
EQUIPMENT 


ALTERNATOR Generator, Re- 
builder's Course; includes Tooling & 
Test Equipment; Write: Hedelund En- 
gineering, P.O. Box 2127, Sepulveda, 
CA 91343. 


SAVE GAS - Convert 4 Barrel Car- 
buretor to 2 Barrel. Instructions 
$1.00. Motors, P.O. Box 11002, 
Fresno, CA 93772. 
See eee EE EEE 

NEW MASTER CATALOG of Auto- 
motive Overhaul and Service Man- 
uals, Reference Books, and Publica- 
tions. Invaluable. $1.00. NSC, Book 
Division, Drawer 1547-PS, Ann Arbor, 
MI 48106. 

SS eee eee 

ATTENTION! QWIK CHANGE MO- 
TOR OIL AND FLUID TRANSFER 
PUMP, Changes Oil through Dipstick 
Tube from Top Side of Car. Transfers 
Gasoline Quickly and can be used as a 
Bilge Pump for Small Boats. Send 
$9.95 to: O'Rourke Shippers, 224 
Stuart, Clute, TX 77531. 


SENSATIONAL WINCH OR HOIST 
12 Volt; size—loaf of 


NE bread. Lifts 1% ton, 

GY Jj, es pulls to 2 ton up 25% 

ILEI grade. $109.95 and up. 

Reversible, self-locking. 

Complete with cable, hook, switch and 
wiring. 

SUPERWINCH, INC., DEPT. PS 
Danielson, Conn. 06239 / 203/774-1456 
A sA E a eiad 


SANDBLASTER 


IT'S EASY 


DO YOUR OWN 
SANDBLASTING 


Remove Rust, Se. 
Paint in minu H 
Models from $232.50 
to $749.50 


FREE CATALOG 


“BLASTER” 


1330 Market St. 
Youngstown, Oh. 


44507 
Ph. (210) 743-9733 


Be Your Own 
Mechanic 
And Save 


TE 


RENT IT! 
FOR ANY TYPE OF RENTAL EQUIPMENT 


Check your yellow pages under 
Rental Service Stores and Yards for 
the ARA store near you or write: 


Å american renta! association 
AVA, 2920 23rd Ave., Moline, Ninais 61265 


CLASSI 


On ORL UNIT Y 


CLASSIFIED ADS $2.25 per word, per insertion, pay- 
able in advance. Minimum 10 words. First word in cap- 
ital letters, rest of ad upper & lower case. Additional cap 
words, 75¢ per word extra. All cap headline or white 
space, $12.25 per line. CLASSIFIED-DISPLAY ADS 
$175 per inch, per month. Complete details on request. 
CLOSING DATE for the August issue (on sale July 28) is 
June 10. Send classified orders to M. C. Ansbro, Classi- 
fied Adv. Mgr., Popular Science, 380 Madison Ave., New 
York, NY 10017. Advertisers using a P.O. Box number 
must furnish complete name and street address for our 


records. 


CAPACITIVE DISCHARGE IGNI- 
TIONS. DISCOUNTED. Rodgers, Son 


(PS), Box 3583. Anaheim, CA 92803. 
mA ER EE 


GAS-Oil_ Saver! Ring-Valve _ Job 
While Driving, $6.50 postpaid. (Two- 
$12.00) . . . Established 1951 .. . 
Results Guaranteed! Motaloy, Grant- 
ham 5, PA 17027. 


MILES PER GALLON at a glance. 
Order Mileage Chart 71S for $1.25 
from: Seahorse Publications, 225 Bell 
Road. Niles, MI 49120. 


PETROL Miser - Will stretch your 
gasoline mileage. This proven pigs 
ciple analyzes engine conditions, helps 
you develop fuel saving habits, Not 
another gadget. Will be available on 
many 1975 cars. Easily installed kit - 
$8.95. Denham Engineering Service, 
312 Riverside Avenue, Scotia, NY 
12302. 

-E SS 

SUPER-FILTER. Cleaner, Cooler 
Oil Means Longer Engine Life, Better 
Mileage, Fewer Changes. Catches Par- 
ticles’ to 1/100-Micron,. Aluminum 
Fins Take-out Heat. Never Buy An- 
other Filter — Uses Roll Tissue — 
Pays For Itself. Install Like OEM Fil- 
ter. Thousands In Us Money 
Back Guarantee. $19.95 ppd. Tell Us 
Year and Model. Brochure 20c, RPG 
Industries, 1317 W. Olympic, Dept. 
14. Los Angeles, CA 90015. 


DIGITAL Tachometer for Automo- 
biles, Plans $2.00, Kit $39.95, Wired 
& Tested $49.95. Douglas Engineer- 
ih ee 115 Hwy 12, Starkville, MS 
39759. 


ECONOMY! Automatic Automobile 
Accelerator Control, Plans $5.00. 
James Campton, Box 336, Spring 
Lake, NC 28390. 


ENGINE COOLER. Bulld for Less 
Than $15.00. Plan $3.00. Saves Gas, 
repairs, adds power, CALPLANS, Box 
424, Lawndale, CA 90260. Pera 


“GLOVE-BOX" KIT, MAVERICK & 
COMET Cars. FREE brochure. Karr 
Enterprises, 6930 Sylvan Road, Cit- 
rus Heights. CA 95610. £2 


MESSAGE Flasher on Car Back 
Shelf, Warns Motorists. Seven Push- 
button Dashboard Control. Flashes 
Red Messages: Don't Tailgate, Slow 
Down, Don't Blow Horn, Parking, 
Careful Please, Disabled, Dim Lights. 
Mfr. Price $29.95 postpaid, Teletale. 
Inc.. Box 35145-C, Detroit, MI 48235 


PREVENT CAR THEFT. Foolproof. 
$ for Instructions. Miles Moran, 
P. O. Box 3532, Van Nuys. CA 91407. 


ALTERNATOR, Generator, Starter 
rebuilding parts below wholesale, For 
catalog send $2.00 to: G, C. Alterna- 
tor, P. O. Box 1134, Reseda, CA 


HYDRAULIC Jack repair kits, parts 
and supplies. Catalog 50c tin coin). 
Hydraulic Jack Packing & Tool Co., 
Ine., General P. O. Box 3, Staten Is- 
land, NY 10314. 


3 AUTO TRAILERS & 
CAMPERS 


CAMPER-TOP FOR PICK-UP FOR 

LESS THAN $32. Build Your Own 
Canvas Camper-top In Cne Afternoon 
at Home. Easy Instructions, $3 ppd. 
CON-T, Box 4655, Dept. PS-G, 
Springdale, CT 06907. 


BUILD YOUR OWN RV with Glen 
L Component Kits, Plans and Full Size 
Patterns. FREE CATALOG. Campers, 
Pickup Covers, Fifth Wheel Tra 
for Domestic and Import Trucks. Trav- 
el Trailers, Camping Trailers, Van Con- 
versions, Save! Prepaid Freight Spe- 
cial! Glen L, 9152-PS Rosecrans, Bell- 
flower, CA 90706. 


I Original equip. type poly. now avali. I 
In aux. tanks for pickups. Increase 
gas capacity 40 gals. Easy 1 hour J 
Installatlon—completely hidden— 
mo body work necessary. Let truck jj 
discounts pay for tanks. 


| PICKUP EQUIPMENT COMPANY, Inc. ff 


I P.O. Drawer C, Dept. PS-6 i 
Hewitt, Texas 76643 

I Coll Toll Freo 800-433-2386 Li 

Se ec N e Deg P 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


MOTORIZED Bicycles. Go-Carts, 
Snowmobile, Plans - $2.00 Each, Go- 
Bykco, Rothsay, MN 56579. 


ELECTRIC Bicycle. Ride all day for 
nickel, Complete plans $2.00. Electro, 
Box 27203, Indianapolis, IN 416227. 


RIDING LAWN MOWER. Simple 
Ensy-to-Bulld Design uses Rugged 
Plywood Frame, Standard Hardware 
and Any Lawn Mower Engine. Dozer 
Style Steering will amaze You and 
Your Friends. Detail plans $6.95, 
Thrust Products Co., 2 Wetherill 
Road, Greenville, SC 29607, 


Easy to Sulld PLANS 


GO KART ` $2.09 
MINI BIKE $2.00 
THREE WHEELER $2.00 
THREE WHEELER A.T.V. ... $5.00 


MINI CAR $3.09 
PEDAL BOAT ...... $4.c0 
12° SAIL BOAT .....$4.00 
SAIL BOARD . -$1.00 


PONTOON BOAT $1.09 
&-HYDROPLANE _. $2.00 
2 People MINI JEEP .$3.00 


SNOWMOBILE SLEIGH .......$3.00 
MINI VEHICLES PLANS 
A Dept. A, P.O. Bex 92 
i Chazy, N.Y. 12921 
CLUTCHES, Brakes for Karts, 
Bikes, Recreational Vehicles, Free 
Catalog. Globe Transmission, 3333 


Clearfield Street, Philadelphla, PA 
19132. 
eee 
MOTORCYCLE, Go-kart News. 12 
Issues $2.00. Box 1055, Danville, IL 
61832. 
m 
ELECTRIC drive for Bicycles. Avail- 
able materiels, simple tools. Scale 
drawings and instructions $4.00. 
BIKE TRAILER, large 200 pound 
capacity. Plans $3.00. Both plans 
$9.00. Scientific Devices, 438 S.W, 
25th Terrace, Ft. Lauderdale, FL 
33312. 
oS ee Se See 


BICYCLE PARTS CATALOG. Gold 
mine for hard to get foreign and do- 
mestic parts, tools and accessories. 
Send $2.00 for this big 814x11 inch 
160 page catalog. Refundable if not 


completely satisfied. Wheel Goods, 
ee K, 2737 Hennepin, Minneapolis, 
MN 55408, 


WOW! TRAIL-BIKE PLANS $1.00. 
MAKE. YOUR BICYCLE ELECTRIC. 
Ride 5c Day Plans $2.00. MR. WIZ- 
ZARD, Box 204-B, Roselle, IL 60172. 


ELECTRIC Bicycle Drive Plans. 
Conventional and Lightweight Mo- 
tors. Snaps on in Minutes. $3.00. La- 
Salle Ltd., Box 1705, Chicago, IL 
60690, 


ELECTRIC Minibike. No Gas Re- 
quired. Operate on Pennies a Day. 
lans $1.50. UNITED, P. O. Box 
8625, Milwaukee, WI 53227. 


MINI-BIKE / Kart / Mini-Snowmobile 
ENGINES Easily Converted from Ro- 
tary Lawnmower Engines: Plans 
$2.95. Albar Sales, Box 386C, Yar- 
mouth, ME 04096, 


5 AVIATION 


HANG GLIDING Handbook. 205 
Pages. $5.35 ppd. 48-163 Walker, 
North Quincy, MA 02171. 


HOT AIR BALLOONS, 9-ft. Tall. 
Multicolored Precut Gores. Complete 
Kit $3.00 postpaid. Space Age, Se 
S, 121 Fontenelle, Grand Rapids, MI 
49508, 


KITES! Quality Action _ Styles. 
Brochure 25c, Hutchinson, PSGA, 83 
Tremont, Barre, VT 05641. 


MOTORCYCLE AIRPLANE CON- 
VERSION - Easy to Build, Powered 
by Your Motorcycle, Attach or De- 
tach in minutes, Info. $1.50, Plans 
$7.50. R & W Engineering, 23951 
Craftsman Road, Calabasas, CA 
91302, 


KITTY Hawk Hang Gliders and Ski 
Kites, Rogallo Design. Catalogue 25e. 
Plans and Catalogue $5.00. 230 W 
McDaniel, Springfield, MO 65806. 


MAN-FLIGHT SYSTEMS 


24 Page catalog of foot launched 
liders and accessories $1.00 
0 Page construction manual $6.00 
Skysurfer Magazine, 6 issvues/yr 


$6.00 
P.O. Box 375 
Mariboro, Mass. 01752 


HANGLIDER DIRECTORY; Plan 
Catalog: Samples; Magazine, Newspa- 
per; Self-Soar Association, Box 1860, 
Santa Monica, CA 90406: $2.00. 

TREES Se Glee Gi arte Sal 
U-CONTROL-IT SUPERKITE 

SPIN, Dive, Eights, Land. Four 
Foot DuPont Tyvek. String: $6.00. 
Flying Course, Sales Opportunity: 
Free. Hi Winner, 0 Brandywine A- 
32, Wilmington, DE 19803, 


eia e 
BUILD - One-Man Jet Helicopter. 
Easy, inexpensive, Detailed P ans. 
Drawings - $5.00. Helicratt, Box 
7153-A, Baltimore, MD 21213, 
i 
AIRBOAT Propeller. Engines. bs 
Mounts, Supplies. Corvair, Vow oes: 
versions, Romovable Airdrives. Cata- 
log $1.00., Banks Maxwell Bo 
3301G, Ft. Worth. TX T6105. ` > 


HANG GLIDER - Bui ‘4 
Delta Wing der with di 
min and Ripstop Nyl ‘ke 

p- Complete Plans, “phorect AEn 
pateuctions, Flight Manual 
Unlimited, Box. guo. 25e 
Dier y Box 1610A moc: 
Internationa? Naa AN 
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5A HOVERCRAFT 
Hovercraft, Catalog “Available. Plans. 


Kits, Multiwing Fans, Engines, Books. 
Technical Literature. Complete Cata 
log $2.00, Venture Acro-Marine. Dept. 
ii. Box 5273, Akron, OH 44313. 


HOVERCRAFT plans all sizes. types 


tested designs. Photos, information 
$1.00. Universal Hovercraft, 2611 
Hod Place, Redondo Beach, CA 


6 ASTRONAUTICS 


THE NEXT INDUSTRIAL 
REVOLUTION 


ROBOTICS = 
NEWSLETTER 


SAMPLE COPY $1.00 
ROBOTICS NEWSLETTER 
BOX 293 

WYCKOFF, N.J. 07481 


SUPERSONIC 2-STAGE 
LIQUID BIPROPELLANT ROCKET 
FLIES OVER 3 MILES HIGH! 

PARTS Available. Easily Built by 
Highschool or College Students, Il- 
lustrated Catalog, $1.00 (refund- 
blei. Star Space Systems, PS25, 
tox #0572, Burnaby, B.C. V5H 3X9. 


REAL ROCKETS—YOU BUILD ‘EM 
AND YOU FLY ‘EM! Single and Multi- 
stage, scale and original designs, even 
ready-to-fly. Launch birds to 2,500 
feet again and again—with gentle 
parachute recovery. Safe, inexpensive 
solid-propellant engines, transmitters, 
featherweight cameras, Start your own 
model rocket collection with n big 
new, color catalog of over B0 rockets 
from 49c up, Send 25c for catalog to 
ESTES INDUSTRIES, Dept. 3X, Pen- 
rose, CO 51240. 


ROCKET and System Capable of 
Altitudes From 4 to 20 Miles. Ideal 
for Student and Hobbyist. Plans, Pho- 
tos - $3.00. (N.Y.S. Residents Add 
Applicable Tax.) Hobby Shopper, Box 
142, Armonk, NY 10504, 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


NEW Hard To Get Item Siphons A 
Gallon In Less Than 90 Seconds, It 
drains clogged sinks, fish tanks, bails 
boats. transfers gas without spilling. 
An Absolute Necessity for any Car or 
Boat Owner, Send $2.00 ppd to: Den- 
ny's Specialty Merchandise, 5635 
Dumfries, Vancouver 15, B.C. V5P- 
3A5. 


2S OOC 

TWIN Engine Airboat Plans, $11.00. 
Hovercraft Plans, $5.00. ` Catalog 
$2.00. Airboats, Outboard Alrdrives, 
Engines, Propellers, Br ae Arrow- 
craft-SE, Pearland, TX 77581. 
m 

CANOE KITS — Wood Canvas, 
Molded Fiberglass — Free Catalog. 
Trailcraft, Inc., Box 6062, Concordia 
KS 66901. 


BOAT KITS, HULL KITS, FRAME 
KITS, PLANS AND PATTERNS. World's 
Largest Catalog - Over 300 Designs, 
7 to 77 feet for the amateur, in Py: 
wood, fiberglass or ferro cement, SAIL- 
Prams, Day Sailers, Motor Sailers, 
Ocean Racers, Trimarans, Catamarans, 
POWER-Crulsers, Trawlers, Run 
abouts, Fishing Boats, Kayaks, In- 
board and Outboard Hydroplanes. Also 
complete Boat Builders Materials, 
Salis, Fiberulass, Ete. Send $1 for 
Catalog or $2 for Catalog Plus Boat 
Builders Guide to: Clark Craft, 16-S 
Aqua Lane, Tonawanda, NY 14150. 


P 

FIPERGLASS BUILDERS MATERI- 
ALS - Lowest Factory Prices in Cloth, 
Matt, Roving, Resin, Epoxy, Foam. 
Nails, Fittings. Send $1.00 for Litera- 
ture ‘refundable: or $2.00 for Litera- 
ture plus Booklet on Mold Making and 
‘How to Fiberglass”, Clark Craft, 16- 
S51 Aqua Lane, Tonawanda, NY 14150. 


FIBERGLASS Canoes, Kayaks and 
tluckboats. Many exciting models, Eas- 
ily assembled kits $49.95 up. F lit- 
fatere, Riverside Canoes, Box 
DF, Riverside, CA 


_ PREE Catalogue, Plans, Patterns: 
Canoes, Sailing Canoes, Kayaks, 14- 
Balcsi aabo, steine Baliboats, 
ver, 255B, Shar Joule- 
vard, Venice, FL 33 595." co j 


JPAT-PRAME KITS, PLANS, FULL 
“© PATTERNS especially for amn- 
erb Easy. proven methods include 
Peep pictorial instructions. 
- Jets = Inboards - Outboards 
droplene Houseboats - Hot Boats 
ay ees and many more for 8’ to 

nto sir jaan supplies and nc- 
x rgiass, 
ts hardware, 


ronze screws 
. S sails, spars ~ 
“to Books" Send $1.00 for 

113 base catalog. Glen 
‘08, Rosecrans, Bellflower, CA 
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FREE Catalog, Kayaks, C 
plane, ite. | 36 | Models. Outdoor 
Bgo ee 


NEW 1973 Outboards . . . To 
Brands 6 H.P. $288 ...18 $418, gd 
40 $565 .. . 50 $728 . . 65 Electric 
$958 . . . 85 Electric $1.098 . 
All Sizes . . . Scott-MeCulloch Parts 

nene Handling 50c .. . Electra Marine, 
610 Merrick Road, Lynbrook, NY 


11563. 
MARINE Engines, conversions, 
arts, equipment. Catalog Free! 


Stokes Marine Indust 7 
MI Ahaa ustries, Coldwater. 


FIBERGLASS. Resin, Brass, bronze 
Sorews. Prepaid, no tax. Boat plans 
Catalog 25c. Stiles, 11-S Mantua 
Hts., NJ 08051. 


SAIL THIS SUMMER, Build QUICK 
CAT 12’ Catamaran. Cost Jnder 
$100.00 Complete. Common Materials. 
Fun, Quick Construction. Plans and 
Instructions $5.00 ppd. Box 404B, 
Grand Haven, MI 49417. 


8 BATTERIES, 
GENERATORS, ETC. 


FREE Power, Heat, Lights; Com- 
plete Electric Windmill Plans, Up to 
20,000 Watts $10.00. Solar Heating 
Plans for Home Heating, Cooking 
$8.00. Other Simple Plans and In- 
structions - Build Electric Bike or 
Car $4.50, Electric Outboard $4.00, 
Run Three Phase Motors on Single 
Phase $2.00, Use ac Motors as Gen- 
erators $2.00. List of Other Plans and 


Kits 50c. DanRan, Box D, Reno, NV 
89506, 
9 ELECTRICAL 


SUPPLIES & EQUIPMENT 


ELECTROPLATING EQUIP. 


Portable Platers, Suppiles & ‘'Know-How.”' 
Build yaur own tanks for Nickel, Chromo, 
ete. 

c sizes 
formulas, operating 
all plating. Guar. to save 25%-75%. Some 
good used units for sale. 


Send tor FREE detalls. 


PLATERS SERVICE CO. 


1912-¥1 Esperanza Los Angolees 80023 


11 DO-IT-YOURSELF 


SAVE 80° ELECTRICAL POWER! 
Revolutionary, Inexpensive, Legal 
Method for ALL S ops, Factories, 
Homes, Construction Sites, Refund, 
Guaranteed Scientifically Sound - No 
Gimmicks! Information $1.00, Con- 
sumertronics. P. O, Box 11373, Lex- 
ington, KY 40511. 


SWIMMING Pool. Standard Mate- 
rin}. Modular Construction. Save 2/3, 
Plans, Instructions $1.00. Snake Hili 
Consultants, Averill Park, NY 12018, 
ERODE Te aR Tee aa ay a erat oT air at es 

SOLAR Heated House, Pool. Green- 
house, Garage. Windmill, $2.00 Each 
Plan. Matwey, 5 Fairway, Pough- 
keepsie, NY 12603. 
—_—————E——————E 

BUILD your own SOLAR WATER 
HEATER or HOME HEATING SYSTEM. 
Send $1.00 for newsletter or $5.00 
for either set of plans to: SOLAR 
ENERGY ENGINEERING, P. O. Box 
17177, Dept, 6, Orlando, FL 32810. 


FREE Wane poets heat cuts fuel 
bills, beats shortages. Encyclopedic 
windmill / generator report gives 
sources, costs, Instructlons, capaci- 
ties, specifications, $5.98 from En- 
ergy Unlimited, Dept. 16, 219 Thorn- 
dike Street, Palmer, MA 01069. 


SOLAR 


Swimming Pool Heater. 
Inexpensive - Easy to Bulld. Plans 
$5.00. _ Micron Engineering, 2800 
State, Santa Barbara, CA 93105. 


IF YOU CAN FIX A DRIPPING 
FAUCET . . . you can Install central 
air conditioning in your forced air 
furnace and save up to $200. Only 
ordinary hand tools needed, Complete 
kits cost as little as $500°. rite 
for Free “How To” brochure, Mc- 
Graw-Edison Com; ny, T74ATD N. Clark 
Street, Albion, MI 49224, *Cost var- 
ies according to size and construc- 


tion of home, 


FLOWER PLANTER 


‘Transform okl auto 
tires into di the 
planters. 

patio and 
real con 
plece, No special tools 
reguired, For Dius- 
rated Instructions 
send $1.00 to: 


HASI ENTERPRISES 
Box 598 Smithtown, NY 11787 


ELECTROPLATING, Com lete T 
book. All Metals. Electropiate a 
Proe onmetallic Items. $7.00, D: 
Fi apic, 5P, Pi 
PL 32903” ox 995P, Paim fF 
menn ee 
MAGNETIC TAPE - Adhesive Back- 
ing, Attracts 1 Pound Per Inch. 30 
Inch Roll. $3.00. Box 9084, Cleve- 
land, OH 44137. 
————— 
KEYS! Simple Methods for Making 
Fiat. Bit, Cylinder Keys. $1.00. Crown 
Enterprises, P, O. Box 1014, Jack- 
sonville, NC 28540. 


YOUR CREEK CAN PRODUCE US- 
ABLE ELECTRICITY, Details: $2. 
Write: Weathers, Box 133, Greens- 
boro, NC 27403. 


BRIGHTLOOM carpet installation. 
ouble carpet life, instructions $2.00. 
Bouchard, Box 7, Sillery, G1S 454. 


CONOMIZER Pat. Pend, Reduces 
current consumed by window type 
refrigerated air conditioners, 10- 
0%. Kits $24.95. Include Name, 
Model, Voltage. Texans add tax. Deal- 
ers Inquiries invited. 3216 Southwest 
Drive, Wichita Falls, TX 76305. 
2 —— See 
BURGLAR-Fire Alarm Supplies and 
Information, Free Catalog. Protecto 
Alarm Sales, Box 357, Birch Run, MI 
48415. 
Se 
LOCKSMITHING Supplies - Buyers 
Guide. $1.00. Despubs, Box 22005R, 
Phoenix, AZ 85028, 
ee 
PHONE SENTRY Answerer. 
Your Recorders, Plans $1; Kit $30: 
Assembled with Tape $49. Smith En- 
terprises, Box 26050, Tempe, AZ 
85282. 
—————————————— ES 
HOME Fruit Press and Cider Mill - 
Complete Illustrated “Do-it-yourself” 
lans. Easy-to-build unit is ideal for 
ome orchards & vineyards, Plans 
only $3.00, Kits and complete units 
available, ($3.00 refunded if you or- 
der kit or complete unit.) Garden 
Way Research, ept. 41106, Char- 
lotte, VT 05445. 
EEE 
COMPACTOR; Increase Density of 
Garbage. Total Cost Less Than 
$41.00, Purchase Materials Locally or 
Direct, Plans $1.25 to: S & M Enter- 
prises; 755 Wheelock Avenue, Hart- 
ord, WI 53027. 
Aee EE Eee 
CONVERT TV to 5’x6’ Screen. In- 


expensive! Free Details. Thompson 
Enterprises, 5309 Riverdale Road 
= 105, Dept. TV, Riverdale, MD 
20840. 


e 
RUN Your Car on Charcoal, Coal, 

Etc. Proven in Thousands of Vehicles. 

Ten Chapter, Illustrated Book, $3. 

Jerome Ames, P. O. Box 9, Dearborn 

Helghts, MI 48127. 

Tae aaan EEE eee 
WHOLESALE Burglar Alarms. Send 

10c Stamp, Ellin, 161-P Bonad, Chest- 

nut Hill, MA 02167. 

anaa a 


WINDMILL 110v Power, $5.00. 
Automobile Battery Power Conver- 
sion, $3.00. 65% ° Savings Building 


Constructions, $3.00. Near Free House 
Heating, $2.00. Solar Heating, Cool- 
ing, Power, $3.00. Solar Thermoflex 
Motor $15.00. Everything Guaran- 
teed. All instructions Illustrated, Post- 
paid, Energycraft, 2350 W47A_ Den- 
ver, CO 80211, 
SES EEE eee 
DON'T BE BUGGED! 

KILL Mosquitoes and Other Insects 

Electronically, Send $3.00 for Com- 


pleto Plans to Construct Devices 
‘osting at Least $200.00 for Less 
Than $25.00 to: Plans, Superior in- 


dustries, Ballston Spa, NY 12020. 
S a 


“SOLAR ENERGY", The Complete, 
Illustrated Booklet of Solar Energy 
Collectors, Explains How Solar Col- 
lectors Work, What Materlals to Use, 
and How to Design and Build Collec- 
tors for: SPACE HEATERS, SWIM- 
MING Pool Heaters, Portable and 
Fixed Water Heaters, $3.00 - Pri- 
mary Energy Systems, Box 76, Ann 
Arbor, MI 48197. 


. PLANNING AN UNDERGROUND 
SPRINKLER SYSTEM? INSTALL 
YOUR OWN AND SAVE. World Fo- 
mous do-it-yourself Rain Jet Sprin- 
kler equipment. Millions already in- 
stalled. Available nationally, Send 25c 
for How to Install pamphlet to: Rain 
Jet Corporation, Dept: SYZ, 301 So. 
Flower Street, P, O, Box 627, Bur- 
bank, CA 91503. 


TELEPHONES Unlimited. Equip- 


ment, Supplies, RAPE 50c. Box 
1147, San Diego, CA 92112. 


ENERGY! Plens for 1-7 Kw Wind 
Generator; Solar Water Heater: Solar 
House Heater. $5 Each, Alart, Box 
772, Winters, CA 95694. 


1400 CATALOGS Listed and De- 
scribed, Sources for EVERYTHING Im- 
axinable. $2.00. MASTERLOG, Box 
24413-D, Oakland, CA 94623. 


ture Fr 
Moulding 
Savannah, M 


Abarco to 
Hard- 
woods-D, 212S Goodrich, Austin, TX 


EXOTIC 
Zebrawood 


Lumber from 
Brochure 25c. 


TATO4. 


STORAGE BARN 8'x12'x11’ 
Loft—Gambrel Roof—Dutch 
Detailed Pluns/Materials List. Send 
$2.98 — Guaranteed! JaBar, PS6, 
1448W Strasburg, West Chester, PA 
19380. 

CENAE eee 

HANDMADE Antique Square Nalls 
from Frontier Buildings. 3 For $2.00 
plus 25c handling. Nails, 898 Lydia, 
Stephenville, TX 76401. 
ee 

WORKEBENCHES - Solid Danish 
Beech. Feature Horizontal Hold Vise, 
Vertical Hold Vise, 2 Rows Bench 
Slots, 4 Benchdogs, Tool Tray, Steel 
(not wood) Vise Spindles. Three Mod- 
els. One Folds or Storage. FREE 
CATALOG. Leichtun &  Galmitz. 
5195A Mayfield Road, Cleveland, OH 
44124. 
O a 

WOOD Lathe 36”, Build Your Own 
Kit, $24.00. Free Literature. Wood- 
crafter, 522OE Huntclub Road, Ra- 
cine, WI 53402. 


High! 
Doors! 


PRECISION TOOL HANDLE 
FOR INJECTOR 
RAZOR BLADES 


$2.25 
~~ RAZOSHARP® 


U.S. Pat, 3,608,195 


IDEAL POCKET KNIFE—EXCELLENT 
OFFICE AND HOUSEHOLD UTILITY 
TOOL—Only holder to use standard Injector 
type razor blades, Only holder allowing for 
varying blade length exposure. Only holder 
allowing blade to be completely sheathed and 
protected. Only razor blade holder to give 
precision tool feel. 

ALWAYS RAZOR SHARP—When blade 
dulls—pop in new blade, Re-use Injector 
type razor blades. SHAVE and SAVE. Inex- 


pensive injector type razor blades always 
available. To expose new sharp edge—rererse 
blade or clip dull edge, Excellent for cutting 
clippings, cardboard, trimming. Ideal for 
opening packages, cartons, boxes. Use for 


carving, whittling, sharpening, erasing, ete. 
Shape blade to sult use—snip edge, grind or 
break with pliers. Nothing to break or wear 
out 


RAZOSHARP® Dept. PS-6 
421 Stockholm St., Bklyn., N.Y. 11237 


ee 


“CABINETMAKING Made Easy"'"— 
“Making Formica Brand Laminate 
Counter Tops’. Two excellent guides 
let you build kitchen cabinets and 
“tops” like professionals. Extraor- 
dinary guides bring master craftsmen's 
short-cut methods. Satisfaction guar- 


anteed, Write: Japs, 126-L Seventh 
North, Hopkins, MN 55343. 
Se Se 
FREE: New handicrafts catalog. 
Supreme Handicrafts, Box 395-PS. 
Sioux Falls, SD 57101. 
1400 CATALOGS Listed and De- 


scribed, Sources for EVERYTHING Im- 


aginable. $2.00. MASTERLOG, Box 
24413-E, Oakland, CA 94623. 

WIND SPEED INDICATORS! Por- 
table and Remote Reading Models; 
Free Details, Bear Instrument Com- 
pany Box 6461, Beaumont, TX 
77705 


BLAST FURNACE 
SINCE 1935 
Hobbyists, Schools, Inven- 
tors, ete. Make your own 
castings of any metal from 
cast iron, down to lead 
and zinc, Avaliable tn sizes 
from 11% to 285 Ibs, RED 
BRASS. Complete unita 
b furnished with all sizes. 
Send 25¢ for circular. 


KANSAS CITY SPECIALTIES ÇO., INC. 
SOU TES oia IEA 


“OUR FOUNDRYETTE” 
PIA 


TOOLS & 
MACHINERY 


SMALL Foundry Furnace, Supplies. 
Free Literature. Pyramid Products, 
Dept. M, 3736 South 7th Avenue. 
Phoenix, AZ 85041. 


13 


12 GROSS Mixed Machine Screws 
$5.95. 5 Gross Larger Sizes $9.95. 
All Kinds of Assortments, Nuts 
Bolis, ta ee Palri aa = panne 

st 50c eftundeble firs er, = 
E E 1576SMS, Fairfield, CT 


MAXIMAT, Unimat Lathes. Bench 
Mills. Metals. Cutter. Micrometers. 
Catalogue $1.00, Campbell (PS). 
1424 Barclay, Springfield, OH 45505. 


END Mills. Lathe milling attach- 
ments. Information, Milling, Box 73, 
Cedar Rapids, IA 52406. 


METAL Cuttin Lathes, low as 
$33.85. Talg, 15048 Proctor, Indus- 
try, CA 91746. 


KWICK POWER FOR TOOLS 


110 volts D.C, 3000 watts 
anywhere from aay 
with an siternator, Installs 


m: 
weld, quick charge batteries. 
Will not barm alternator. 
514.95 postpaid. cheek or 
money order. $16.95 with Voltage Indicat. 
ing Lite. Build it yourself plans for the above 


unit, $3.00. 
AUTO QUICK 
6700 114th Avenue North 
Champlin, Minn. 55316 


14 ENGINES & MOTORS 


REPAIR Motors! Generators! Bat- 
teries! Details! Modern, Box 7266, 
Kansas City, MO 64113. 


REWIND car generator for 110 
V.A.C. power plant, Plans $2.00. R. 
Schmauss. 1228 E. Cass St., Tampa, 
FL 33602. 


SOLAR ENERGY EXPERIMENT- 
ER'S KIT! SEND STAMPED AD- 
DRESSED NO 10 ENVELOPE. Box 
357-Y, Lakeside, CA 92040. 


HOW TO CONVERT GASOLINE EN- 
GINES INTO STEAM ENGINES. Send 
$5.00 for Complete Detailed Infor- 
mation to: Steam Power, Star Route, 
Box 25PS, Greenleaf, OR 97445. 


STEAM Engine Kits Catalog 
Hand-book, $1.00. Reliable Industries, 
New Baltimore, MI 48047. 


ROTARY STEAM ENGINE. Build 
with lathe, drill press. Scale to suit. 
Prints, details. 


16 CONSTRUCTION 
PLANS, BLUEPRINTS 


Fabrica- 
tion Plans, Materials List, Installa- 
tion Instructions, Schematic, Photos, 
Data. Fabricated and Tested. $3.00. 
Solar-Tech, 6702 Marilyn, Huntington 
Beach, CA 92647. 


17 BURGLAR ALARMS 


TAPE-DECKS, 
BICYCLES, 


AUTO 


BURGLAR Alarm System - Do it 
yourself, Installed In Minutes. Free 
. Emrad Corporation, P, O. 
Box 1341, Kokomo, IN 46901. 


Stumped for a 
Project to Build? 


You'll find a big choice in the 
Popular Science Plans Catalog. 
Send 25 cents to cover postage 
and handling. Address Popular 
Sclence, Dept. 43G, 380 Madi- 
son Ave., New York, N.Y. 10017. 


COMBINATION Flashlight Siren. 
Light Focuses 300 Yards, Siren Aud- 
{ble 2% Mile. $10.75 Postpaid. Free 
Brochure, Variety House, Box 50, Sun 
City, CA 92381. 


18 CAMERAS & PHOTO 
SUPPLIES 


WOW! Film at Wholesale plus 5%. 
Free Catalog, Box 15473C, San Diego, 
CA 92115. 


FREE! Free! Bargain Book — Cen- 
tral Camera Co., ey 461, 230 S. 
Wabash, Chicago, IL 60604. 


BUY Major Brand Cameras, Lenses, 
Etc at Great Prices. Free Catalog. 
House of Cameras, 115 E. Fifth, 
Olympia, WA 98501. 


19 MOTION PICTURES 


CONVERT TV to 6-ft wide screen! 
B&W Color. Do-It-Yourself - easy! 
Kit, Instructions, Lens, $15.95 ppd. 
Free illustrated detalls. Macrocoma, 
Sees Washington Crossing, PA 


175-Fr. 8MM. CLASSIC SAMPLER 


ing, Davenport, IA 52808. 


SUPER 8MM, 16MM, 8MM Silent 
and Sound Film Classics. Free Cata- 
log. Niles, 1019-PS South Michigan, 
South Bend, IN 46618, 


8MM - SUPER 8 - 16MM MOVIES! 
Biggest Selection! Lowest Prices! Free 
cano ee Eight, Box PS, Ches- 
er, 412. 


SUPER 8, 8MM, 35MM, B&W and 
Color Film, Supplies, Processing 
Equipment, Send 25c for 84-page cat- 
alog refundable with order. g operior, 
442-448 N, Wells, Chicago 60610. 


UNUSUAL movie supplies. Free cir- 
cular, Esoh, 47th Holly, Kansas City, 
MO 64112. 


719A COLOR SLIDES 


pedia - Catalog 25c. Wolfe World- 
ade Dent. 16-64, Los Angeles, CA 


35MM COLOR SLIDE SAMPLER. 
. . „20 fascinating 2”x2” .,. 
only $1. Free catalog. Hundreds `of 
sets... travel, circus, wildlife, flow- 
ers, railroad, war, etc. 
Blackhawk Films, 495 Eastin-Phelan 


21 HOBBIES & 
COLLECTIONS 


FREE Pricelist. Worldwide Sea- 
shells, Box 13288, Tampa, FL 33611. 
oo! 


COLLECT wary Relics: Catalog 
Toon gaines; Box 7792-PS, Tulsa, OK 


INTERESTING, Informative, Help- 
ful All Hobbies Magazine Subscrip- 
tion $3.00. Sample 35c. Write: Hob- 
by Trade, Box 134, Clifton, NJ 07015. 


WOW! Film at Wholesale pua 5% 
Free Catalog. Box 15473C, San 
Diego, CA 92115. 


MILITARY Miniatures for War Cam- 
ers, plus 100 museum pleces for seri- 
ous collectors. Catalog 50c. Bussler, 
Box 107-E, Wollaston, MA 02170. 


23 MINERALS & 
PRECIOUS STONES 


GOLD Frospectors delight, 
known gold deposit in the U.S. 
cated on 5‘x3’ map. Plus 22pg. book- 
let listing over 450 districts. $5.00. 
Rsf Enterprises Co., P. O. Box 98, 
Ithaca, NY 14850. 

PREHISTORIC Paleozoic Fossils. 
Museum quality. 3 For $5. Satisfac- 
tion Guaranteed. PSFR, Box 45-A, 
Conway, MI 49722, 


25 FORMULAS, PLANS, 
ETC. 


Wath, FORMULAS $3.00, | Heaith, 
eauty, Lane, a p 
fondorf, IA 62742. 


Every 


RMULAS $3.98 each, catalog 
DB 5 Bee 10272, Greenville, 


SC 29603. 


ANY Formula $5.00. Catalog _— 
Manufacturing Treatise 25c. H. Bel- 


fort, 192 N. Clark, Chicago 60601. 
26 SCIENCE & 
CHEMISTRY 


NEW Catalog! Hobby ideas, labora- 
tory supplies, chemicals, educational 
kits. Send_75c to Dept. E-1, Merreil 
Scientific Div., Empire Mall, Roches- 
ter, NY 14608. 


CHEMICALS, Labware, Kits, Min- 
crals. Catalog 50c. K/N Chemical Sup- 
Bacon Box 748, San Bernadino, 


BIOFEEDBACK, Professional in- 
struments: Electroencephalophone, 
Galvanic Skin prem AT J&J, 8102S, 
Bainbridge, WA 98110, 


HUNDREDS of Weird Little Known 
Laboratory Experiments, 
Supplies, Information, Make Synthet- 
ic Gold, Emeralds; Measure Radiation! 
Rocketry! Catalog 50c. Electro-Chemi- 
cal Laboratories, Post Office Box 205- 
S, Staten Island, NY 10306. 


60c. Moyai- 
Atlantic 


LASER Parts Catalo 
han, 107 North Brighton, 
City, NJ 08401. 


PHYSICS Instruments, Supplies. 
Catalog 35c. Swinth Scientific, 3235 
39th S.W., Seattle, WA 98116. 


UFO. Flying, Glowing Fireball. Make 
for 25c, Instructions - $1.00. Michaels. 
A Heights, Albuquerque, NM 


a 


* LASERS * OPTICS * ELECTRONICS 
TOY LASER TUBE ...... 320 


Plasma Systems, Box 5823, PS674, 
Pasadena, CA 91107. 


Box-BFB, Washington Crossing, PA 
18977. 


solarwind 


THE NEW SOLAR ENERGY-WIND ENERGY 
NEWSLETTER. . .NEWS, THEORY, EXPERIMENTS, 
PROJECTS, PLANS. . . SAMPLE COPY $1.00 
write for your copy today: 
MALLMANN OPTICS AND ELECTRONICS 
DEPT.-W, 836 S.113, West Allis, WI 53214 


TRANSMISSION of Electrical En- 
ergy without Wires. Large amount of 
H.P, Possible Anywhere. Full Details, 
Tested, Send $3. (Cash or Money 
order Only Please) to: Tesla Re- 
search, Box 38 Coldwater Road, Mer- 
ritt, B.C. VOK 2BOỌ, Canada, 


SOLAR ENERGY Focusing Mirror 
Kits, MATERIALS. Information, IN- 
STRUCTIONS, $2.00. SUN SYSTEMS, 
716 Main, Berlin, PA 15530. 


CHEMISTRY and biology supplies, 
catalog 35c. Boulevard Laboratories, 
Sagir anst 83rd Street, Chicago, IL 


CHEMICALS - Apparatus, Biologi- 
cal Scientific Supplies, Catalogue - 
50c, Hagenow Laboratories, 507 Hu- 
ron, Manitowoc, WI 54220, 


EARTHQUAKE MAP OF U.S. show- 
ing Quake Sites, Intensities, Plus Fact 
Sheet. $2.00. HISWAY, Box 24483-B, 
San Jose, CA 95154, 


AMAZING | ELECTRONIC PROD- 

CTS - Pocket Laser, See-In-The- 
Dark, Radio Scramblers, Penlight 
Strobe, Bug Detectors, TV Disruptor, 
Many More, All New. Catalog $1. Box 
185, Milford, NH 03055. 


ASSOCIATION Pushing Gravity Re- 
search Announces Ereakthrough—Es- 
say Competition: Booklet $1.00. Car- 
panan; 3204 Breeze, Austin, TX 

t s 


CALCULATOR OWNERS 


Use your -+--x-+ calculator to compute square 
roots, cube roots, trig & inverse trig functions, 
logarithms, exponentials, and more! . . „Quickly. 
Accurately, Easily! Send Today for the IMPROVE! 
& EXPANDED edition of the First & Best Calculator 
Masas! -Now ia use throughost the World. . . still 
only $2.00 Postpaid with Money-Back Guarantee! 
MALLMANN OPTICS AND ELECTRONICS 
Dept- 536 & 113. West Allis WI SEM 


ni. 


27 PLASTICS 


CASTOLITE pours like water, hard- 
ens like glass without heat, Crystal 
Ors. 


clear, co Embed flowers, sea- 
shells. momentos, anything, Make 
fine gits. Form, fexib enolase over 
any pattern, size e uce y 
own designs in plastics, candi 
metal, piaster, cement, Send 10c 
postage for illustrated profitable facts 
and figures. CASTOL: . Dept. 74G/ 
PS, Woodstock, IL 60098. 


FREE LITERATURE for sculptors 
showing how to make molds. cast 
plastics. Adhesive Products Corpora- 
Soren 660 Boone Avenue, Bronx, NY 


TEFLON Coating Spraycan_ Kit. 
Durable Frictlonless Surface, Finish 
200 feet, $8.95. Quantity Discount, 
Marine Industria Quality. PROMAR, 
Box 278, Palisades Park, NJ 07650. 


29 LOG CABIN & 
HOME BUILDING 


BUILD Log Cabins, rustic furniture, 
fireplaces!!{! Complete manual $3.00. 
... ‘A’ Frame plans $2.00. ... Guar- 
anteed. Bilder, 956 Springdale, At- 
lanta, GA 30306. 


30 GARDEN SUPPLIES 
& EQUIPMENT 


1,000 NURSERY 


items - Trees 


44452, 
RIDING 


LAWNMOWERS. 
Models 7 horsepower Briggs end 
Stratton powered $209.00. Freight 
paid. Free brochure, Tomco, Box 72, 
Oak Grove, MO 64075. 


31 NURSERY SUPPLIES 


LEARN Landscaping and Garden- 
ing. Start a eae business. Free 
information. Lifetime Career Schools, 
Dept. A-635, 2251 Barry Avenue, 
Los Angeles. CA 90064. 


INSECT (Meat) Eating Plants, 50 
Kinds. New book, “The World of 
Carnivorous Plants", Ilustrated Cat- 
alog 25 cents, Peter Pauls Nurseries, 
Mud Road, Canandaigua, NY 14424. 


2 REAL ESTATE 


FREE CATALOG! Giant SUMMER 
Edition! Over 5,400 properties de- 
scribed, pictured - Land, Farms, 
Homes, Businesses - Recreation, Re 
tirement. Selected Best thrucut thi 
U.S.! 74 Years’ Service, over  67( 
Offices, 40 States Coast to Coast 
Mailed FREE from the World's Larg- 
est! STROUT REALTY, Inc. 60-BT E. 
42nd Street, New York, NY 10017; 
7-BT S. Dearborn, Chicago, IL 60603; 
SE N. Santa Anita, Arcadia, CA 


SAVE Thousands - Sell Your Home 
Without Broker. Complete How-To 
Book $4.25. Bookstall, Box 28715, 
Memphis, TN 36128. 


HOUSES For $1.00. New Urban 
Homesteading Laws. Free Details. 
Heertlend, Box 5627-PS6, Columbus, 
OH 43221. 


CANADIAN Land: $285.00, $10.00 
Month. Free Information. Vacation 
Acres, TUT Oa Bernard, LaSalle, Can- 


(e 


GOVERNMENT Lands .. . Low 
as $7.50 Acre! Vacationin 
ing . . . Investment! Exclusive *‘Gov- 


CANADIAN LAND FROM $25/ACRE! 


CHOICE properties across Canada. 
Low monthly payments. Ideal for 
farming, cottages, uniing, fishing, in- 
yestment. © catalo . Cana 
et Kape. De = a ns, ane — 
once yenue est, 

MSM IDa erento, Ontario 


pra ` 
SURPLUS gt ea Mountain, Des- 
a . lected Es- 
tates, Farms. Groves, C ins z 
out United States. Canadu, roug S 


w Prices. Easy terms. I 
25c. Box 6498, a Information 
CA aaroo. nS. Dept. 26 


CENTRAL Ontario — 


acre Sportsmen's paradise Choice 640 


able — $20.00 ni 5 still avail- 
warily. Maps. pict os” 6.50 Taxes 
Rindabte Rs Titormatne. ace: (Re- 
. » Canad u, Nor- 
price $888 00 Varation nds: F 
ul > gcres, $10 month. 
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$1 ACRE—Canadian Border——hun- 
dreas campsites, islands, farmlands, 
directly from tax authorities. (Non- 


— Lists, hotographs ‘mailed. 
omister, oom 11, Pio Chureh 


Street, Toronto }, Canada. 


“$1.00 ACRE! USA and Canada. 
Lists. Photographs mailed. Govern- 
220 Delaware Avenue, 


ment Lands 
Buffalo, NY 14202. 


— om 25 ed 

BOILING Spring Lakes—-America’s 
Greatest Real Estate Value. 1/3 acre 
vacation or retirement homesites only 
$995.00 cash price. Ten year terms 
ection 
arantee, Carolina coast, rmulti-mil- 
jon dollar, 14,000 acre development 


available. Money - Back ins 


50 fresh water lakes, private 


beach, go! course, Motel, and coun- 

. Free literature, Dept. 2-Y. 
NC 28461. 
{Registered under Federal Land Sales 
act but not offered to residents 
registra- 


try, clu 
Boiling Spring Lakes, 


states requiring separate 
o APESE 
FREE , . . 280-page S 


catalog of over 2,500 top 


AGENCY, 612-PS West 47th 
Kansas City, MO 64112. 


HOW TO BUILD YOUR OWN GET- 
AWAY CABIN ON PRIMITIVE LAND. 
e proper site—moun- 
tain ‘slope, meadow, stream—because 
terrain will determine the type 
building. Buy the land first, The cabin 

lans can wait. The land won't. Amer- 
ca's vanishing wilderness is definitely 
vanishing. So act now, while we still 
have prmitive acreage in Montana, 
Idaho and Eastern Washington. Five 
to forty acre tracts. As little 


First, select 


$2000. Low down payment, 
available, Guaranteed road 


warranty deed and title insurance. 
Growing timber on every tract. Some 
stream sites, Camp on 
before you build, See for yourself 
how great this wild country still is. 
But it's selling fast. So enjoy it now, 

nvestment. 
Write for free lists of sites, 
and complete information: Reforesta- 
tion, Inc., Dept. C-30, P. O. 
14006 Opportunity Station, Spokane, 


view and 


hold for retirement or 


WA 99214. 


Eee 

WYOMING Ranch Land - 10 Acres 
$25 Down, $25 Month. Owner 
Downey, 


Gauthier, 


9418 Florence, 
CA 90240. 


LO eaa ———————E 

NORTHERN IDAHO - let the rec- 
reational land specialists of the beau- 
tiful Coeur d'Alene Country tell you 
about choice locations where you can 
hunt - fsh - camp - hike, or just 
nes relax on your own property. 

w down payment and excellent 
terms, For full and free information 


write: Gilvan Land Company, 


P, Box 995, Coeur d'Alene, ID 83814. 
emee 


33 SPORTING GOODS, 


FISHING TACKLE, ETC. 


ILLUSTRATED Catalog: 


Reels, Lines, Lures, Molds, Fish Lo- 
cators. Orchard Trading, Box 241PS, 


Hastings, MI 49058. 


FREE Catalog. Fishing Tackle, 
Archery Hunting and Camping Equip- 
Prices, Cabela's, 


ment. Lowest 
Dept. R-6, Sidney, NB 69162. 


_ FREE—Fisherman's Dream Book— 
Complete Catalog of popular tackle 
plus loads of Do-It-Yourself Special- 
ties Offered Nowhere Else, Netcraft, 
Box 5510, Dept. PSCL, Toledo, OH 


43613. 
34 CAMPING 


EQUIPMENT & TENTS 


FREE CAMPING. Book of 


Free Sites, $4.95. Inform, Box 


Grand Forks, ND 58201, 


_ ZIPPERS for Tents, Sleeping Bags, 
Ete. Jacquart's, 505 Mcleod, 


wood, MI 49936. 


_ LOOKING for u Special 
Send $2.00 for catalog ,with 


Dog Bones. Bargain Prices. 1 
for $5.00, Latin Percussion, 


38 BIRDS & ANIMALS 


„ Malta 1, MT 59538. 
MEASANT 


Wy. PS, Hudson, OH 44236. 


HWORMS, 
CRICKETS, FROGS 


u 


R 


Atric 


172 | POPULAR SCIENCE 


real estate 
values coast to coast! UNITED FARM 


36 HOUSEHOLD PETS 
Puppy -~ 


and information on more than 


breeds. Hoppe's Kennels, Rt. 

Hill City, KS 67642. 

37 DOGS 

DOG Owners - Genuine Rawhide 


Box 4&6, Palisades Park, NJ 07650. 
ee ance ce 


AMAZING Pronts! $10,000 Yearly 

z falsing Rabbits for Wool and Lreed- 
ing. tails 25¢ coin, American An- 

~~ Bobwhite and Co- 
UMs Quail, Chukars, Guineas, Arau- 
nR Chickens, Spring Valley Pheasant 
above Box 213, Spring Valley, { 


52-91 000° MONTI Plan raising 
ts for us. Free Details, White's 


teretitre — Wo Teach You 
pet Faiworm, “Crickets, 

orms, Carter Farm- 
Suse 5. Carter Farm 


vai ene Sells Hil Cokie 
etails ree! - 
121, Cedar fill, TX 75104. pren 


40 HUNTING & FISHING 
INFORMATION 


700 PAGE Catalog low direct 
pricks. Fishing, Hunting, Archery, Re- 
oading, Clothing, Camping. Foods. 
Send $1.00, Refundable, Herter’s, Inc., 
Dept. C62, Waseca, MN 56093. 


42 FIELD GLASSES, 


TELESCOPES, 
FREE Catalogue! Thousands war 
surplus optical bargains. Lenses, 


Prisms, Telescopes, Binoculars, etc. 
Jaegers, 691G Merrick Road, Lyn- 
brook, NY 11563. 


43 GOV'T. SURPLUS 


B EL 

“U.S. GOVERNMENT SURPLUS Di- 
rectory." How, Where to Buy 100,000 
Items (including Jeeps) ... Low as 
2c on Dollar! Most Complete Infor- 
mation Available .. . $2.00. SURPLUS 
DISPOSAL Box 6586-FF, WASHING- 
TON, DC 20009. 

1974 SURPLUS Army, Navy store 
52 peace illustrated catalog, Send 
$1.00, Ruvel, 3037 Clark, Dept. 
6M, Chicago, IL 60614. 


OM, Chicago, thee 

GOVERNMENT SURPLUS, How_and 
Where to buy in your area. Send 
$2.00. SURPLUS INFORMATION, 
30177PS HEADQUARTERS BUILD- 
ING, Washington, DC 20014. 


gron, Ey SSe 
JEEPS From — $52.50. Typewrit- 
ers From — $4.15. Cars From $31.50. 
Walkie - Talkies, Motorcycles, Air- 
lanes, Boats, Typical ‘‘As Is” Bid 
turgains From Uncle Sam. Tremendous 
Variety, Exciting Free List. Write: 
Enterprises, Box 402-72, Jamaica, 
NY 11450. 


EE —————— oo 

MANUALS for Gov't. Surplus Ra- 
dios, Test Sets, Scopes, List 50c. 
EBOOKS, 7218 Roanne Drive, Wash- 
ington, DC 20021, 


ee enn 

FREE Catalog Government Surplus 
and Sporting Goods. Enclose &c 
Stamp, Bonanza Surplus, Box 725-PS, 
Grand Haven, MI 49417. 


JEEPS $52.40, Airplanes $75.01, 
nipe $6.70, Boats $7.50. Typi- 
cal Bargains Available Nationwide. 
Sales Directory and Surplus Catalog 


$1.00 (Refundable). Midwest Sur- 
Hd Box 401-PS, Dayton, OH 


45  BODY-BUILDING, 
SELF-DEFENSE COURSES 


SD 

KARATE, Judo, Kendo, Kung-foo 
Aikido, books, Tatami 1973 catalog 
45c Judo America, B200-1090 San- 
some. San Francisco 94111. 


ARMS 184+ Inches in 90 Days or 
Refund! Revolutionary Specialization 
Technique. $3.00 - Complete! Phenom- 
inistics, Box 281le, Gresham, OR 
97030. 

INSTANT Karate! Black Eelt Equi- 
valency - 2 Months or Refund! Mind 
Technique. $2.50 - Complete! Phe- 
morale ee: Box 281e, Gresham, OR 
97 J 


SHAPE-UP, Trim Waist. Build Pow- 
erful, Muscular Physique. Scientifical- 
ly Designed. Years of Training Courses 
Provided, Non-Apparatus, Completely 
Illustrated Money-Back Guarantee, 
Send 87.50 to: GOLIATH ENTER- 
PRISES, Box 933F, Wheeling, IL 
60090. 


Se A'S 
„ FEAR No Bully! Master Authentic 
Chinese Kungfu Unbeatable Tech- 
niques! Defeat Within Seconds Any 
Attacker including Giant Judo-Karate 
Experts, Free Detalls by Air., Write 
Asia's Greatest Master. Leongfu 
(B/51) 119, Anderson Road, Ipoh, 
Malaysian. 


oe Ata A E 

“SUPERB Body Building.” Satis- 
faction Guaranteed, Complete Course, 
$1.00. Tateco, Box 15080, (PS), Tul- 
so, OK 74115, 


Ne u 
POWERFUL Muscles Fast!! Obtain 
fantastic results, Free brochures: Uni- 


versal Bodybuilding, Dearborn, MI 


0 ee meas 
IANT Arms." Dr, Young. Revolu- 
tionary Discovery, Inquire, Gaucho, 
tox 1769-A6, Chicago 60690. 


= a SLL babi OT 

KUNG FU Manual demonstrating 
the fighting styles of the Dragon, 
Tiger, Crane, Cobra, Leopard, $2.00. 
Section also on Tal-Chi internal art 
also enclosed Free, Kung-Fu equip- 
ment in Book Catalog $2.00. Chinese 
Kung Fu Association, 4207 North 
Greenview, Chicago, IL 60613. 

DEVIL EAPONS,. KUNGFU, Of 
Deadly Ancient Oriental Masters. Plans 
for Ten Amazing Weapons, $2.00. 
Oriental Enterprises. P. O. Box 4212, 
Youngstown, OH 44515. 


a WN, SEE S n aea 
KARATE - Complete Instructions. 
mmdstrated, Only fy") . Bales Co.. 
650 PS Metcalf, Vseondide, CA 


92025. T 
~ WEIG] Excercisin quipment, 
neee tor lilustrated Catalog. oan 
ercising Seer P. O. Box > 
Jlolyoke, MA 01040. 


46 PROFITABLE 
Wis OCCUPATIONS 


PICTURE Framing—Profitable, full 
or Spare-time business. Easy to learn 
with handbook-course, Guide To Pic- 
ture Frame Profits.’ $2.00 Guaran- 
teed. Free i u catalog 
included, Japs, 12 M Seventh 
North, Hcpkins. MN 55343. 


_ REPAIR, LAWN MOWERS and 
Small Engines, Thousands of Parts 
and Tools, Send 25c. for Wholesale 
Lists. Eliwangers, 15 Canal, Port Jer- 
vis, NY 12771. 


ys, NE ISTE. ro 

FREE catalog. Repair nir condi- 
tioning refrigeration, Tools, supplies, 
full instructions. Doolin, 2016 Can- 
ton, Dallas, TX 75201. 


SOn, SANOS, II CSSS S 
RESUMES Professionally Prepared. 
Details 25c. Opportunity, P. O. Box 
94, Farmersville, CA 93223. 


INSTANT Money! Plastics are the 
wave of the future. Big profits now! 
At home! Spare time! Materials cost- 
ing lle bring back $2.58 profits im- 
mediately! Free information, Rush 
name on postcard to: Warner, Room 
LC-3-DF, 1512 Jarvis, Chicago, IL 
60626. 

FREE Literature — Make Big Mon- 
ey Raising Fishworms and Crickets. 
Carter Farm-10, Plains, GA 31780. 


YOU Do Want More Money, Don't 
You? Free Brochure. N.J. Thorne Co., 
POB 354-A, Saugerties, NY 12477. 


eS 
47 BOOKS & MAGAZINES 


REWARD, Books Bring You Big 
Rewards - Catalogue 25c Refundable 
w/o. Bookstall, Box 28715, Mem- 
phis, TN 38128. 


SOLAR Energy Handbook, 6.50. 
Ficoa-k, 2901S Wentworth, Milwau- 
kee, WI 53207. 


“1974" SURVIVAL/ Military-Books 
/Manuals Catalog 35c, Hillcrest Pub- 
oan (L-25), McDonald, OH 


ee Ao aaa 


FLEA Market Shopper - 320 Page 
Volume Lists Value for Thousands of 
Antiques and Collectibles - Fashioned 
Primarily nas Weekend Shopper Guide 
- $3.95 plus .50 postage, Katie's, 
4788 Goodland Street, Dept. PS, San- 
ta Maria, CA 93454. 


CYCLIC BIOPHYSICAL 
PHENOMENA 


BIORY THMIC 
NEWS 


SAMPLE COPY $1.00 
BIORYTHMIC NEWS 
260 GODWIN AVE, 
WYCKOFF, N.J. 07481 


© 


NO Outdoor Family should be With- 
out the 190 page Remington “Out- 
door Tips” book. For Your Copy send 
$2.95 to: Outdoor Tips, P. O. Box 
432. Bridgeport, CT 06601. 


eR 5 SSS 

WIRETAPPING Expose .. . Your 
Privacy Inyaded, Details $1.00 Re- 
fundable. Don's, Box 548, Seattle. 
WA 98111. 


Win money! Win Unlimited Sums! 
Book Tells You How! Send $2.00 
(refundable), Dept. Al, 804 E. Worth- 
ington Avenue, Charlotte, NC 282403. 


INCREDIBLE Free Book Catalogue. 
2500 Titles. Bookseller, Box 83PL, 
Irvington. NY 10533. 


FREE Lists! Hundreds Interesting 
Inexpensive Books. Fleischer, 129 
Walnut Street, Everett, MA 02149, 


OUTSTANDING Books! Craftsman, 
Hobbies, Sports, Special Discounts! 
Free Catalog. Ross, Box 259G41, 
Brooklyn, NY 11218, 


FIX LAWN MOWERS 


FOR FUN & PROFIT! 
A schedule for preven- 
tive maintenance and 
procedures for routine 
ER maintenance are ex- 
: pinned in detail. Step 
y step Instructions for 
trouble shooting, engine 
repair, balancing and 
sharpening blades, etc., 
aro clearly explained 
Over 125 Íllustratlons. 
4873! Sharp, clear and con- 
cise exploded drawings ere extensively used. 
Brand names are identified so replacement 
parts can be readily obtained. The book 
should save over $50 on the purchase of a 
lawn mower and $25 a ger on repairs. The 
author, F. Peterson, tells you how to pur- 
chase, use and repair your lawn mower and 
compares reel, rotary and rider type lawn 
mowers. Rush Only $6.95 +- 50 anaing. 
10-Day Money back guarantee. fianDBOO 
OF LAWN MOWER REPAIR. 
Emerson Books, Inc., Dept. 577A 


Buchanan, New York 10511 


~“UNUSUAL’ Hooks! Catalogue 
p! International imports, Box 
TTOBPS. Atlanta. GA 30309. 

BOOK hunters! Send Wants! At- 
lantic Book Servi 287 Main. 
Charleston, MA 02 ; 

BOOK SALE! 20c to 50c. DETAILS 
25c. Winchester Enterprises, 2807PS 
Hanpaye Street, Philadelphia, PA 
9136., 


CYBERNETICS, LOGIC, ROBOTICS, 
AUTOMATA,COMPUTERS, 
ARTIFICIAL INTELLIGENCE 


48 TOYS & GAMES 


——_— 

MINIATURE Charms - Trinkets - 
Toys, (3) FREE Samples. TREASURE 
CHEST, 9321 PS Capeview Avenue, 


KITES! Quality Action Styles! Bro- 
chure 25c. Hutchinson, PS6, 83 Tre- 
mont, Barre. VT 05641. 


mont, Barre. Yi ZSR Etoo 

TV GAMES—Ping Pong Space War, 
Cat and Mouse, many others. In- 
structions. schematics, kits. SP Elec- 
tronics, Box 5, Prospect Heights. IL 
60070. 


le Se 
49 JOKES & NOVELTIES 


ES 

BUMPER STICKERS - Hilarious, 
All New. Catalog 50c. Box 185, Mil- 
ford, NH 03055. 


FREE! World's Leadin Catalog. 
1600 Novelties, Jokes, Tricks, Knives, 
Science, Sports, Jewelry, Psychedelia. 
Johnson-Smith, C-11, Mt. Clemens, 
MI 48043, 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


VENTRILOQUISM! Information 
Free! Dummy Catalog 25c. Maher, 
Box 420PS, Littleton, CO 80120. 


TWO! Different Magic Catalogs 
25c. Miami Magic, 9734 Bird Road, 
Miami 33165. 


LEARN VENTRILOQUISM! Guaran- 


teed. Information FREE, Dummies, 
Courses, Puppets Marionetts Cat- 
alog 25c. Rizzy’s Ventriloquism 


School, 6034 South Pulaski, Chicago, 
IL 60629. 


IL _ 60629 

MAGIC! Amaze. Mystify, Entertain! 
New 1974 Catalog 25c. Hundreds of 
best tricks for staye, pocket, arlor, 
Jeffries Magicland, Dept. 12, allas, 
TX 75201. 


TX 75207 eee 

JUMBO Catalog 20c - Tricks! Nov- 
elties! Andersen's, Box 52-5, Park 
Ridge, IL 60068. 


Ridge, IL 09995. omeen 
BE a Magician! Two booklets ex- 
plaining 156 tricks plus large profes- 
sional catalog. $1.00. Magic, Inc., 
5080 Lincoln, Chicago, IL 60625. 


WOW! Magic, Jokes. Largest Selec- 
tion, Amaze, mystify friends, Super 
Giant Catalog 25c. Abracadabra-SP, 
Colonia, NJ 07067. 


1000 WAYS to Have Fun. Large 
Magic Catalog 50c, (deductible first 
order). House of 1000 Mysteries, Box 
5007PS, Ft. Lauderdale, FL 33310. 


WORLD'S finest professional magic 
Joker Novelties. Giant illustrated cata- 
log raoa: Top Hat, Evanston, IL 
60204. 


6020A. 0 
MAGIC! Great hobby. Start with 


Genii Magazine., Monthly. Dealers, 


tricks, news. 2 Sample Coples $1.00. 
Genii, P.O. Box 36068S, Los Angeles, 
CA 90036. 


OE 

COMPLETELY illustrated 84 page 
Catalog, 25c. Manhattan Magic, Box 
334-S, N.Y.C. 10011, 


= a 


51 COINS & CURRENCY 


cluding 1955S, $1.69, 10 Different 
es” Jefferson $1.69. 7 Different 
Buffaloes, $1.69, All $4.79. _ Post- 
aid. Virginia Galleries, Box 25825P, 
tichmond, VA 23232. 


PRICE List and Mexican Peso 35c, 
Rongo, 1265 81 Street, Brooklyn, NY 


CENTS! 1911-D_ $1.55; 1913- 4 
$1.25: 1932-D §$.75; Postage Extra! 
Listing 25c. Fairway, 431-F, Ples- 
santville, NY 10570. 


10 DIFFERENT Buffalo Nickels. 
$3.50. Free Coin Caron Village 
Coin Shop, Dept. C, Plaistow, NH 
03865. 


SILVER Dimes! Three _Different 
$1.15. Goan, Box 822, Lu Mesa, CA 
92041, 

22 “S" LINCOLNS including 1955S. 
$1.75. 24 1909-1939, $1.75. 10 “S 
Jeffersons, $1.75. All different. All 
three $4.95. HARRIS, 3350 El Ca- 
mino, Santa Clara, CA 95051. 


UNITED STATES Coins! All types 
mixed Grab-Bag style. Values $6.00— 
$60.00. Send $4.00. Coin Surprises, 
P.O. Box 532. Dearborn, MI 48121. 


UNCIRCULATED 1968-S Lincoln 
Cent Plus Bargain Lists, 10c. Farley 
Coins, PS35, Metamora, IL 61548. 


BARGAIN Coin List, 10c. Economy 
Sales, Box 92, Buzzards Bay, MA 
02532. 


SEND 10c for new edition valuable 
Guidebook “How to Collect Coins," 
Also included 5 foreign coins from 
Turkey, Spain, etc., and best coins 
and supplies catalog in America. Lit- 
tleton oin Company, Dept. XB-2, 
Littleton, NH 03561. 


_ FREE, Rare Coin, Information on 
Fighting Today's Inflation, Stamp Ap- 
preciated. Frank's Coin, P. O., Box 
292, E. Boston, MA 02128. 


UNCIRCULATED: 1960-D Small 


i 
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1939-S NICKEL, Circulated, 75c; 
Three for $2.00. Price List. Reitmeir, 
916 Crawford, Eethlehem, PA 18017. 


GOLD-SILVER-GOLD 
BU Mexican Aztec Gold Peso 
$3.95; Bu Mexican Silver Dollar 
; Both $4.95. California Gold 
Token $1.00: 5 different $2.95. Coins, 
Box 143-P, Canton, NC 28716. 


FREE Lists of Thousands of Stamps 
and Coins. No Approvals. Bryson, 
612-P White, Toledo, OH 43605. 


CASH - 250% by Return Mall for 
Pre 1965 U.S. Silver Coins. Coyne, 
Box 365, Coupeville, WA_98239. 


FIFTEEN Different 
$8.29, Crisp New $2.00 Bill $6.89. 
Uncirculated 1950-D_ Nickel $11.49. 
Bargain Lists 25c. Bebee'’s, Incorp., 
Omaha, NB 68111. 


52 STAMP COLLECTING 
IMPORTANT! PLEASE NOTEI 


Most of the stamp advertising below 
mentions “approvals,” This means that 
in addition to the special olfer, you wiil 
receive stamps ON APPROVAL from whic 
you may select sfamps you wish, and re- 
turn the balance along with payment for 
the ones kept. Approvals may continue to 
be sent unless you indicate you do not 
wish to purchase any. In some cases the 
special offer is mode only to approva 
buyers. 


207 DIFFERENT Triangles, Sports, 
Topicals, Etc. Value Near $7.00, Only 
25c. Bargain Approvals. Free Catalog 
and Coupon Worth $1. Jayto Stamps. 
ee 177-W, East Syracuse, vY 

3057. 


100 DIFFERENT United States 
Commemoratives, 50c with Discount 
:, Shelron, Box 610547K, 
North Miami, FL 33161. 


U.N, NINE Complete Mint Sets 
$1.00! Approvals, Gordon Davison, 
iillsboro, NH 03244. 


EXCITING! 25 Columbia Pictorials, 
25c. APPKOVEES. Summit, 1146-49th 
Street, Brooklyn, NY 11219. 


UNITED STATES 5c Plate Block, 
25c with Discount Price List. Stevens, 
Boxe ee 0546C, North Miami, FL 


VATICAN City Christmas Set, 
(1967) 40c. Approvals. Barricks, Box 
7154, Detroit, MI 48202. 


FREE Mint Worldwide Packet. Ap- 
provals. Hildebrand, Box 5645, Red- 
wood City, CA 94063. 


FREE Surprise collection sent with 
approvals. Jay, 1784 Union, San 
rancisco 94125, 


APOLLO 11 Moonlanding. Com- 
plete Set of Fourteen Multicolored Gi- 
anta from Guinea (Scott +541-7a), 
Only 50c - Catalog Value $6.82. Top- 
ical Approvals. YoBlanc, Box 110- 
Li2PS, Glen Cove, NY 11542. 


Indian Cents 


i 


b, 


FREE BARGAIN LISTS! U.S, Plate 
Blocks - Singles. Scotco, £ 855- 
PSF, Miami. FL 33147. Mite set 


uE re ea 

WOW! 110 All different Germany 
10c. Commemoratives. Airmalls. Hig 
Values. Big catalog, bargain lists. Al- 
so fine stamps from our approval ser- 
vice, which you may return without 
purchases and cancel service at any 
time, Jamestown Stamps, Dept. AG4- 
PS, Jamestown, NY 14701. 


TEN Different Nudes: 20c Approv- 
als. „Stamp Farm, 2867, Oxford, WI 
539 


WHOPPERS! 35 Splashy Fish 
Stamps, 25c. Approvals. Castle, Box 
15-PS746. Flushing. NY 11352. 


FOREIGN Approvals! Gigantic val- 
ues! 3c each. ABC Dept. 3302A, Box 
6000, San Francisco 94101. 


“AFRICA.” 25 beauties, 15c. Ap- 
provals. Gorliz, Box 28765CS, Mem- 
phis. TN 38128. 


50 U.S. COMMEMORATIVES 25c. 
Fine used U.S, Approvals Accompany. 
CRAIG STAMPS 

Box 425P, Bellmore, NY 11710. 


75 DIFFERENT Canada 25c. Ap- 
provals, Oroszky, P. O. Box 1, Sarnia, 
mtario, Canada. 


SENSATIONAL Penny Approvals! 
Pictorials, Toplcals, Etc! Write Today! 
Schmidt, 634-A, Richmond, CA 


50 YEARS Old, fifteen different 
United States, over fifty years old — 
10c with SS Jaxon, Box 145, 
Brooklyn, NY 11230. 


ABSOLUTELY Free United States 
Mint Souvenir Sheet When Request- 
ing United States Ap rovals, &B, 
Box 70, Brooklyn, NY Poo. 


80 DIFFERENT U.S. Stamps. In- 
cludes 1943 Flag Stamp of occupied 
Nations, Only 25c. Approvals includ- 
ed. Willett Co.. Box 338-Y, York- 
town Heights, NY 10598. 


„ GET Scarce Kennedy Memorial. Red 
China, Vietnam stamps plus new coun- 
tries, topicals, commemoratives, many 
more! Valuable collection of 100 dif- 
ferent stamps from the world over. 
Colorful new and old issues - wild ani- 
mals, famous people, far places, oth- 
ers! Also stamp selections to examine. 
Buy any or none, return balance. Can- 
cel service anytime, Rush 10c today. 
fae Company, 8PSA, Calais, ME 


regulars, revenues, 19th Century, 
high values. commemoratives, etc. 
$4.00. 300 Pre-1940 USA commemo- 
ratives $2.00; 700 $4.00. No ap- 
provals. Meyers, 5321 Fleming, Rich- 
mond, CA 94804. 


50 DIFFERENT Old U.S. Revenue 
Stamps $1.00, Winchester Stamps, 
Box 3592, Mansfield, OH 44907. 


U.S. BARGAIN: 50 different 25c 
with beautiful world-wide approvals. 
Stamp Center, Kennebunk, ME 04043. 


PENNY Approvals! Regardless Cat- 
alogue! Kloster, 4164—52nd St., San 
Die CA 92105 


FABULOUS Collection! 107 Differ- 
ent Stamps from all seven continents. 
Get QEII Silver Wedding (bound to be 
a classic), yiant Mongol horseman, 
many other new, old issues from Asia, 
Africa, Europe, North, South Ameri- 
ca, Australia, Antarctica. Also stamp 
selections to examine, Buy any or 
none, return balance. Cancel service 
anytime. Send 10c now, Williams 
Company, PS87, St. Stephen, N.B., 
Canada, 


OLDER U.S. STAMPS. COVERS, on 
approval to adults only. Surprisingly 
good, Engle, Box 2085, Lowell, MI 
19331. 

UNITED 


STATES Approvals, 3c 
Each and Personalized Service. 
Stamp - A - Nanza, 1904-PS_ Broad, 
Schenectady, NY 12306. 

FREE - Mint British Colonials from 
Antigua, St. Christopher, Nevis, Sara- 
wak, Turks Caicos, Tristan Caymans, 
St. Vincent. Free with approvals. Vik- 
ing. Great Neck, NY 11021. P 

RARE Bear Free, Also new pack- 
et Aden to Urundi, with Kennedy. 
Triangles, Space. Sports, Ships. Dogs, 
Cats, Reptiles. Plus Others. All Free. 
Send 10c. for mailing. Empire Stamp 
Co., Dept, 2, Toronto, Canada 

SEND only 5e for Worldwide Col- 
lection of over 50 different Singapore, 
Grenada, Chad, ete, Contains old and 
new issues, sports, animals, ete. You 
will also receive interesting lists and 
a certificate worth 50c toward pur- 
chases, Goliath Co., Dept. TP-2, Beth- 
lehem, NH 03574. 


WORLDWIDE Collection! Send 10c 
for Approvals. D & C Enterprises, 
2636 Hayfield. Ambridge, PA 15003. 


100 WORLDWIDE 25c, Approvals 
Enclosed. Peace’s Stamp Corner, Box 
1176S, Monroe, LA 71201. 


100 OLD U.S. Stamps between 
1861 and 1939 $1.00. Ed Roush, 
423 Shepard, Mansfield, OH 44907. 

START A Stamp Business! Write: 
International, 6767PG South Atlanta, 
Tulsa 74136. 


SEND only 10c for nice collection 
of U.S. stamps including $5.00 issue 
and scarce mint Sip Souvenir 
Sheet. You will also receive the most 
wonderful catalog of stamp offers in 
America. Littleton Stamps, Dept. SS- 
2. Littleton. NH 03561. 

DISCOUNT Approvals Request 
Countries, Iva Stamp Company, Box 
670, Palmdale, CA 93550. 

PRICE List, U.S.. Singles, Plate 
Blocks. 5000 Miami, St. Louis, MO 
63139. 


400 MIXED U.S. 25c. Approvals 
Wright, Box 753P, Hagerstown, MD 
21740. 
. FREE! Big Bargain Catalog—New 
Edition listing thousands of bargains 
including U.S. and B. N. A, stamps. 
packets, albums, accessories and sup- 
plies, Also, fine stamps from our ap- 
proval service which you may return 
without purchases and cancel service 
at any time. Jamestown Stamp, Dept. 
E-64PS. Jamestown, NY 14701. 
“INVERTED Error’’—-Dag Hammar- 
skjold, 10c with approvals. Belmont 
Stamps, Washington, DC 20015. 


50 DIFFERENT Argentina—10c 
SELO Gobestamps, Box 402, 

deford, ME 04005. 

RUSSIA 25 pictorials 10c. Approv- 
als, J. Nutt, Box 357, Penn Yan 1. 
New York 14527. 

USED Foreign Stamps on Approval 
le and Up. James Vance, Box 341P, 
Marysville. OH 43040. 


54 RADIO, TELEVISION, 


HAM EQUIPMENT 


GOVERNMENT surplus electronics, 


reteers illustrate caralon 25c. 
K Radio & 
or Catalog. rnell, 421 
sity, San Diego, CA 921 

HEAR >] Dispatchers! 
Catalog s receivers; exclusive 
directories of “confidential” channels. 
Send 10c Stamp. Communications, 
Box 56-PS, Commack, NY 11725. 


BUILD YOUR OWN TV CAMERA! 
“deal for homo & tusiness™ 


so sg ~ piy e 


55 ELECTRONICS, 
STEREO, HI-FI 


SLEEP - LEARNING KITS — end- 
less tapes, timers, complete outfits 
Catalog free. SLRA, Box 24-SB, Olym- 
pia, WA 98501. 

CANADIAN Electronics Surplus Cat- 
alog. 126 Pages, $1, Etco, Dept. PS, 
Box 741, Montreal. 


Tho Soit Touch: ELECTRONIC TOUCH SWITCH by 


ARM -*Completely Solid State- No Moving 
Parts 100WattLoodCap. 
Touch-ItsOn-Top-lts Off 
AC Line Powered-Great 
forWallor Lamp Switch 
Contains : 5 Transistors, 
12Resistors, 3Diodes,1 
TriacACopacitors, Face 
Piate , Hardware,P.C. 
Board, Complete Instr, 
Kit $7.95,Assembled $9.95 Postpd Pa. Resi- 
dents Add 67. Sales Tax -60 Day Guarantee 


ARM ELECTRONICS, Box 765, Pittston, Pa. 18640 


56 RECORDS, TAPES, etc. 


OLDIES—15 RPM Original hits. 
Catalog 50c. C&S Record Sales. Box 
197. Wampsville, NY 13163. 

GOLDEN Age Radio Complete taped 
shows. Box 25215-P, Portland, OR 
97225. 


OLDIES. 45rpm. Free Catalor. 
Corny’s Record Shop, Box 335VL, 
Mason, OH 45040. _ 

ORIGINAL Radio Broad 
$1.00 (Refunda 
Wvoming, MI 49509 
Cais 


00 hard to 
Rose's. 128 
» KY 40207. __ 


Ereckinric 


SAVE 
ENERGY 


SHOP BY MAIL 


lock, 
ee 


75220. 


5 Rare 
Collector’s Items 


nv $4.97 


Relive the 30's & 40's of Radio 


COMPLETE BROADCASTS OF: 


e Amos n’ Andy 

e Mr. D.A. 

e The Hindenburg Disaster 

e | Love A Mystery 

e Printed catalog listing 100's 
of shows at low prices. 


C] Reel 
[C] 8-Track 


Send check or money order to: 


Please check one: 
C Cassette 


Q 
618 Commonwealth Building 
Allentown, Pennsylvania 18101 
57 MUSICAL 


INSTRUMENTS 


Best Names In Musical Instrument 
Dial For Music, Inc., 7 Crescent Drive 
Spring Valley, NY 19077 


PLAYER PIANOS: PUMP ORGANS - 
Service manuals, books, records. Cata- 
log $1.00 (refundable first order). 
Vestal Press, Bax 97, Vestal 8, NY 
13850. 


ACCORDIONS And Amplifiers! New- 
Used. Cordovox. Excelsior-Top Makes! 
Save to 50%. Direct factory dealer, 
Terms, Trades accepted. 5 day home 
trial. Free catalog - Discount prices. 
Write: Accordions Unlimited, Dept. P, 
3147 North Lune, Chicago 60641 


30 DISCOUNT, Name Brand Mus- 
ical Instruments. Free Catalog. Free- 
port Musie. 455C, Route 110, Mel- 
ville, NY 11746 
VIOLIN and Guitar makers — send 
for latest Free Catalogue of woods— 
accessories. International Violin PS1. 
114 East Baltimore St.. Baltimore 
MD 21202. 


LEARN TO READ MUSIC IN ONE 
EVENING! FREE DETAILS. WRITE: 
ANTHONY CAPPELONI, 130 MELOY 
ROAD, WEST HAVEN, CT 06516. 


FREE - Fully Mlustrated Music Cat- 
alog. Accessories, Instruction Books, 
Repair Parts, Marina Music, Box 718- 


A, Marina Del Rey, CA 90291, 


a Don Sochbeiele 

LEARN Banjo-5-String Bluegrass 

Easy. No Music. Free Details. ‘Bins. 
ox 25-A, Marietta, GA 40060, 


FREE Guitar Music C z 
Publishers, Box 20374PS. Dalian eee 


on 
os, P 
inexpensiy ely wit i 


Suction >.) 
IBA Venezia S; Write Lee 


ELECTRIFY Playe; > 
Z quickly, er Pian 
lent 


M A 
CA 90281. Ave., Venice, 


40% DISCOUNTS 
ments and Accara ne Musical Instru- 
Bo-Dan Musie, P. O. 3. tee, C É 
D Merrick, NY 11586, “OX 276, Dept. 


s. Fre 
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fessional Guitars. 
ProtSpeakers. 240W 
Catalog, Carvin. 


WHOLESALE’ 
pa Systems, Altec S 
RMS Amplifiers. Free 
Escondido, CA 92026 
“GUITAR. BANJO. Violin, Mandolin 
making materials, accessorics. books. 
Catalog 25c. Guitar Center, Box 
15444, Tulsa, OK 74115. 


——— 
58 SONG WRITERS 
— RECORDINGS Publishing Contract. 
Songs, Poems. Talent Searchers. Suite 
E. 6311 Yucca, Hollywood CA 900258. 
POEMS. Songs Wanted, Recording. 
Publishing Guaranteed. Royalties. Ra- 
dio-TV release, Broadway Music, Box 
11647-PS, Sarasota, FL 33578. ms 
PRO Manuscript Lead Sheet of 
Your Song, $10. Photocopy, $1. Hol- 
lywood A & R Service, 5739 Cahill 
Avenue, Tarzana, CA 91356. 


RITERS! Pros Show You 
usic, Money, Marketing. Ev- 
Details! Nashville Songwrit- 


ville, TN 37204. 

SONGWRITERS, Subscription three 
dollars. Song Request Magazine, 
Mount Morris, MI 48458. 

POEMS set to music, Songs record- 
ed. Send poems, songs. Crown Music, 
49-P West »w York 10001. 

PUBLIS Contract Guaranteed 
on selected songs and poems, Frec 

Hollywood Songwriters, 


evaluation, 
5253 Hollywood, 1117-P, Hollywood, 


A 90026 
HOW To Sell Songs. Free Details. 
Promotion, Box 277P, Bloomnñeld, 


CT 06002. 


CT 06002. oneee 

POEMS wanted for songs. Nash- 
ville Music Productions, Box 40001- 
M. Nashville, TN 37204. 


SONGPOE SONGS! Urgently 
Needed, Recording / Pub- 
lishing. 50-50 Agreement Betty's 
Music Makers, 1417P Park Building, 
Pittsburgh, PA 15222. 


SONGWRITERS 
Poema, Songs, Musically 
GOGPS, Laurel, FL 33545. 


59 IMPORT-EXPORT 


FABULOUS IMPORT - EXPORT 
BUSINESS. Fantastic report reveals 
how to start your own Import - Ex- 
sort Business right from your own 
nome. $1.50. Derbea, Dept, S6, Box 
356, Independence, KS 67301. 


sible 


Send 
Box 


Needed. 
Yours, 


60 BUSINESS 
OPPORTUNITIES 
“POSTAGE Saving Guide", $2.00 
ostpaid. (Dealer's proposition free). 


jell H, Tasker, Shamokin, PA_174&72. 


NEW, UNOBTAINAELE ELSEWHERE. 
World Patents Pending. Assembly 
work in your home, earns $20.00 plus 
per hour or refund, No investment, 
skill or tuition necessary. Start earn- 
ing immediately, Sample $10.00, Post- 
Tad Box 1187, Blaine, 


MAIL Baby catalogs, imprint, to 


new mothers. Big profits! Details 
$1.00, Krefski, 60%-B Lee, Plymouth, 
PA 18651. 


MAKE $92.00 FROM Square Foot 
Plywood (Jigsaw or Bandsaw neces- 


sary), (Proof), details 25c. (Re- 
fundable), Woodarts, Bridgewater, 
MA_02324. 

YOUR Name Placed with 1000 
Jobbers, Importers, Mallers. $1.00 
our Mailings for Year, Dixiemailers, 
King, NC 27021. 

SELL OIL PAINTINGS! Complete 


Matlorder Plan, Mimano, PS64, Box 


169, Hainesport, NJ 08036. 
“MADE $40,000.00 YEARLY by 
Mailorder! Helped Others Make Mon- 


ey!" Start with $15.00, FREE Proof. 


Offenbouser, Box 111. Dept. PS, 
Canonsbur PA 15317. 

SELL New Sensational Auto Thief 
Alarm. Exceptional Margin, Distribu- 
tors Wanted Northwest Electric, Ave. 
445. Mitchell, SD 57301. _ P> 

RACK JO + CARDED MER- 
CHANDISE Novelties, Toys, Gift 


Items, 1001 Others, Jed, Box 22978F, 
Houston, TX 77027 


MORE Money! 500 Companies Need 
Homeworkers! Complete Information - 
List $1. Columbia, Box 24413-DF, 
Oakland, CA 94623. 


= ow va co on ce co ma mo 0 Oe 


leern 


AT HOME... 


FOR FUN =e : Tum castotts e i 
or P ewe.» $100's. Spare or ful 

worn! i time. No experience needed. Í 

s, seats, quen boals, cats, Camp ms 

Sern ways, fut ar 

i 

y : 

Renney ita or, ng e 


i 
174 | POPULAR SCIENGE 


` - Men and Women Allg 
ry saad i Pp Ages! Re-Upholstery 2 
Sou “st makes you BIG MONEY! I 


WRITE For Profit. Send f ‘ree 
No Obligation Writing Aptitude Test: 
Analyze Your Writing Potential. Writ- 
pat oe a Ae. 49-06-4 100 

{amaroneck venue, M one 
aoe €, Mamaroneck, 


PREE Catalogs, Manufacturer - a 
orter’s Magnet c Padlocks, Other 
uslity Products. Global Import, Box 

388P, El Toro. CA 92630 j 


DŘ 

HERE'S How I Made Money Pour- 
ing in up to $10,000 & More in 
Spare time a Reality. Guaranteed, Only 
$3.00. Top Service, San Pedro, La- 
guna 3533, Philippines, 


THE ENTREPRENEUR 
NEWSLETTER > 


MARKET h 
c7MATTERS 


SAMPLE COPY $1.00 
TMF 

132 E. PROSPECT ST. 
WALDWICK, N.J. 07463 


MAILERS NEEDED, Big Money. In- 
formation, Send self-addressed 
stamped envelope to: Reuther Enter- 
prises, 4709 Perris Way, Bakersfield, 
CAS 09. 

BECOME Our Mail Order Distribu- 
tor with $150 investment. Free Bro- 
chure, Audit Controls, 50 Brookside 
Avenue, Fair Lawn, NJ 07410. 


I MADE $2,000.00 Monthly by 
Mailorder. Evenings Only! Why Not 
You? Free Proof! Asbury, Box 2061-C, 
Erie, PA 16512. 

SELL. $3.00 Health 
order. Cost 50c. Amrose, 
PS, Richmond, VA 23226. 

ACOUSTICAL _ Glittered Ceilings. 
Easy - Start Business, Information 
10c. Beckwith, Box 1712, Englewood, 
co 80110. 


$2,000.00 MONTHLY Selling _In- 
formation by Mail. Atlas, Box 548, 
Marlborough, NH 03455. 


Abandoned Silver 
Found Everywhere 


Positive method recovers $20,000 dis- 
carded silver yearly. No gadgets, 
maps, detectors. 


Yours For The Taking! 
Free information from: 


Silverman, Box 548, 
Woodville, Texas 75979 


ADDRESS Envelopes, $150.00 
Weekly Possible. Details Send $1.00 
and Stamped Addressed Envelope. 
Keene; Box 9995PS, San Diego, CA 
92109. 


PIANO Tuning Learned Quickly At 
Home, Tremendous Field! Musical 
Knowledge Unnecessary, GI Approved, 
Information Free. Empire School, Box 
150327. Maimi 33145. 


NEW Eooklet, “Chart Your Way to 
Mailorder Profits". Details 10c, Good- 


Books Mail- 
Box 8282- 


night, Box s8009CW6, Boston, MA 
02114. 

“MAKE Money Fishing” $2.00 
(refunded), Spensalco, Box 51181 
Tulsa, OK 74151. 

MAILORDER TRUTH Will Save 


Time, Money, Frustration, Send $2.00 
Now! Diez Enterprises, 23265 Mari- 
_bel Avenue, Carson, CA 90745. 


Working one hour dally 
in your own business. 


MP FREE BROCHURE QI 
FAS - Box 13130-PSS - 
San Antonio, Tx. 78213 


EARN $60.00 Dally Manufacturing 
Concrete Fence Posts, Practically no 
investment, Send Stamped-addressed 
envelope, American, Excelsior Springs, 
MO 64024. 


VENDING Machine. No | selling. 
Routes earn amazing profits, Hig cata- 
logue _ Free. Parkway Corporation, 


#15-PSB Ensor Street, Baltimore, MD 
21202. 

HOLLYWOOD Cementeraft: Offers 
Highly Profitable Home Business, Ex- 
perience unnecessary. Unlimited 
Enique Potter Designs. Easily Mede 
Without Moulds, Rirdbaths, Foun- 
tains, Wishing Wells, Waterfalls, ete. 
Chemical Coloring ormula Marble- 
glazing. Free Ilustrated Brochure. 
Koncrete Facts, 602 Athens Street, 
Altadena, CA 91001. 


START Profitable Mail Ord No 
Investment, Merchandise rop- p- 
ps: Samples, $1.00 (refunc à 
VA 223 ký 5363 Essex, Alexandris 


rtgage Broker," Lu- 
penus, Box 640099- 


erative Capital § 
D, Uleta, HL 331 


_HOMEWORKERS carn $150.00 
weekly stuffing our sales letter into 
preaddressed stamped envelopes. 


Make $1.00 each, no limit. Beginners 
kit $2.00. Boldventures, Drawer 956- 
_J. Crange Park. FL 32073. 


be a TAX CONSU T 


Income unlimited in full or part time home busi- 
ness preparing tax returns in busy tax season, 
plus year-round monthly fees to $50 from busi- 
ness tax service. No bookkeeping experience 
needed. We train you at home, help you start. 
Accredited Member NHSC. Free literature. No 
salesman will call. Vet Approved. National Tax 
Training School, Monsey, IFE, N.Y. 10952. 


eee 
MAKE Over $100.00 Weekly Spare 


Time, Order Taking. Samples, Begin- 
ner’s Kit $1.00. Turner, Box 553, 
Ne York 10472. 


Ae SOSTE. name 

HOW To Raise $100.00 to $1,000,- 
000.00! Write: Capital-PS, Dawson- 
ville, GA 30534. 

LATEST Inside Secrets 
Food Industry Revealed - 
Fortune Making Facts - Ex-food 
Manufacturer - Free Details. 1217 
Kotenberg Avenuc, San Jose, CA 
95125. 

MAKE $100.00 or More Weekly 
Spare Time. Samples, Starter's Kit 
$1.00 (refundable). Oyewole, Box 
4577, New York 10017. 


MAKE $250.00 Weekly Operating 
Collection Agency! Write: Master-PS- 
6, Dawsonville. GA 30534. 


FANTASTIC Mailorder Opportunity 
Mailing Your Own Baby Gift Catalogs. 
Proven Profitable! Details 25c. Fu- 
pa toad 1258PS6, Albemarle, NC 


Gigantic 
60 pages 


ELECTRONIC 
ASSEMBLY BUSINESS 


Start home, spare time, Investment. knowledge or 
experience unnecessary. BIG DEMAND assembling 
electronic devices. Sales handled by 


professionals. Unusual business opportunity. 


FREE: Completa illustrated literature 
BARTA, Box 248MF 
Walnut Creek, Calif. 94597 


- 


MAILORDER Millionaire helps be- 
ginners make $500 weekly. Free report 
reveals secret plan! Executive (1B6), 
333 North Michigan, Chicago 60601. 


$700 MONTHLY Immediate Income. 
Stuff envelopes at home. Information, 
send self-addressed stamped envelope. 
Cottage, Box 25053-DAS, Los Ange- 
les, CA 90025. 


HERBALISM! The Home Gold Mine! 
FREE Minicourse. Herbalism Institute- 
A, Box 968, Glendora, CA 91740. 


RAISE Rabbits, Laboratory Animals 
for Us. We Supply Equipment, Breed- 


ers, Instructions. Details 25c. Rab- 
bits of Michigan Research, SP-10, 
AVE RES Road, Pentwater, MI 
49449. 


ka 


SECRETS! Mail Order Success, In- 


ternationally famous expert reveals 
how to make home business fortunes. 
Beginners: Get free report ‘Make 
Money By Mall,” Discloses free adver- 
tising, profitable products. Mailco, 
Dept acess, Woodland Hills, CA 
91364. 


LETA __________——SSSSSS—— 

MAKE $7.50 to $15.00 hourly 
building portable custom cases in your 
home, Huge demand. Get orders by 
mail. We supply materials, instructions 
—everything. Free Details. Custom- 
case, 6075 De Soto, Dept. X-S-F; 
Woodland Hills, CA 91364. 


HAVE A CONFIDENTIAL CHICAGO 
ADDRESS; Business, Personal; Since 
1944! Mecoc-84, 216 Jackson, Chi- 
cago 60606. 


ELECTRONIC Assembly Business. 
Big profits, Start home, spare time. 
Investment, knowledge, experience 
unnecessary. Free illustrated literan- 
ture. Barta, Box 248LF, Walnut Creek, 
CA 94597 


TAKE Catalog Orders. We drop- 
ship 1001 best selling specialty prod- 
ucts. Lowest below wholesale prices. 


Immediate delivery. Spectacular 
home business opportunity. e 
Book. Specialty Merchandise, Dept. 


S-F, Woodland Hills, CA 91364. 


IMPORT - Export opportunity, 
profitable worldwide mailorder busi- 
ness from home, without capital; or 
travel abroad. We ship plan for no 
risk examination, Experience un- 
report. Mellinger, 


necessary. 
land Hills, CA 


Free 
Parts H2696, Wo 
91364. 


onal Se i 
HOW, Box 
0241. 


pri 
Huge Pr i 5 
infiation, Work home, nings, S- 
bad, CA 92008. oe 
CLIP Newspaper items $1.00 - 
$5.00 each. Details free. Walter, Box 
1360-SA, Erie, PA 16512. 
. 5250.00 PER Thousand, Stutling 
Envelopes! Unconditional Money Back 
Guarantee! Complete _ starters kit 
$1.00, HOMEWORKERS, Box 24413- 
DG, Oukland, CA 94623. 


$200.00 DAILY in Your Mailbox! 
Opportunity To Follow Mailorder Ex- 
perts, Free Details, Associates, Box 
136B, Holland, MI 49423. 

FREE Literature — Make Big Mon- 
ey Raising Fishworms and Crickets: 
Carter Farm, Plains, GA 31780. 


, 400% PROFIT from square foot 
ae plastic, Details Free. Jo-Mar-Ko, 
B - H34893, Detroit. MI 48234. 


3, 
P 


EARN Money raising fishworms for 


us. Write: Oakhaven-43, Cedar Hill. 
TX 75104. 

SELL Books by Mail. Complete 
Dealer Setup - Z5c. Midwest Mail 
ait Box 44R2PS, Shawano, WI 


I MADE $40,000.00 Year by Mail- 


order! Helped others make money! 
Start with $15.00 —— Free Proof! 
SA Box 318F, Ypsilanti, MI 


MAILORDER - Establish Your Own 
Business. Everything Supplied—Cata- 
logs, Ads, Mailing Lists, Merchandise 
Dropshipped. Sample, Details Free. 
Gif-Guide, 1137 Crenshaw, Dept. 413, 
Los Angeles 90019. 


MAKE Magnetic Signs. Machineless 
Method. Profits Enormous. Write: 
R1IB4A9APS, Bardstown, KY 40004. 


MAIL Baby Catalogs imprinted with 
your address to New Mothers for Big 
Profits! Details 25c. Volz-PS, Ypsi- 
lanti, MI 48197. 


PORTABLE  Sandblaster 
Distributor wanted. Free 
Inka, Box 66573C, Houston, 
77006 


MAKE Magnetic Signs, Big 
its. Free Informaton, Universal, 
nora, KS 67645. 


NEVER Before So Much for so lit- 
tle. Buy necessities below wholesale! 


$29.95. 
brochure. 
TX 


Prof- 
Le- 


Particulars Free. Write: Warner, Room 
Co RBR; 1512 Jarvis, Chicago, IL 
26. 


MAKE 2 to 3 Times Your Cost on 
Hundreds of Products. Items, 
. Toys, Carded Merchandise, 
Others. $1.00 Brings Giant 

Catalog, Refundable on 
First Order, Castle, 7715-PS Keiffer 
Street, Philadelphia, PA 19128. 


HOW To Make Money Addressing, 
Mailing Letters, Offer Details 10 
Lindbloom Sales, 3636 Peterson, Chi- 
cago 60659. 


$30.00 HUNDRED Stufling Enve- 
lopes, Immediate Earnings. Pesinner's 


2 


Kit $1.00 (Refundable). COLOSSI, 
1433P 61 Street, Brooklyn, NY 
11219. 

1000% _PROFIT Preserving Baby 
Shoes in Chinakote or Bronze. Free 
Details. NBC-PS, Drawer C-1, Coral 
Springs, FL 33065. 

EARN ALL THE MONEY YOU 
WANT. Discover the Exciting Pres- 
tigious World of Auto Wholesaling. 


Be Self-employed, Work Full or Part 
Time. Very Little Capital Needed. Send 
for Auto Wholesalers. Manual. Satis- 
faction Guaranteed, Only $4.95 plus 
.50 postage, totally refundable to: 
Automobile Services, Box 388, 
denrod, FL 32733. 


GET RICH By Mail, Beginner's In- 
struction Kit, $2.25, One-Time In- 
vestment. (Refundable.) LYF-f, Box 
1872, Milwaukee, WI 53201. 


MAILORDER Sell 
Money Secrets!! Kildebeck, 
Eighth. Alhambra, CA 91801. 


START Your Own Correspondence 
School United Career, Schools. 
sano Imperial, South. Gate, CA 


“Insiders” 
1207HB 


RECEIVE $250.00-Stuff 1000 En- 
yelopes. Earn Immediately. Details 
25c. Saffar, Box 1956PS5, Atlanta, 
GA 30301. 


$60.00 DAY, Manufacturing 
crete posts, Blocks, Mold Equipment 
Catalog $1.00 refundable, Carlane, 
Bouie One, Box 95, Rapid City, SD 


$200 WEEKLY STUFFING ENVE- 
LOPES home, Start immediately, - 
talls 25e. Arthur's, Box 526P5, Mt. 
Airy, NC 27030. 


MAKE durable building plastic eas- 
ily. Waterproet. Firepreof, Economl- 
OE beratory, Cedaredge, 


>» 


61 MONEYMAKING 
OPPORTUNITIES 


$300.00 WEEKLY Possible--Stuiff- 
ing Envelopes. Start Immediately! De- 
tails, 50c (refundable). Royal-PS3. 
Box 36643, Los Angeles 90036. 

TOUR Leaders Travel and Earn. 
25c brings details. Write: World to 
Beach, CA 


See, Box 8448P, Long 
90808. 

“MONEY!” — AŞK For Yours! 
(How! Where!) Arm, 15 Pheasant 


Run, Newington, CT 06111. 


a e A Senee 

CAMERA Owners! Sell Photos, Col- 
cred Slides: $5.00 to $200.00 Each. 
Learn How. Send $1.00, Specify Re- 


ort sAMO54P. Fernwood House, 
217 N.E. Brazee, Portland, OR 
97212. 


$150 WEEKLY In Your Own Busi- 
ness, Repairing Books at Home. De- 
tails Free. Pbc, Box 10-M, Bonham, 
TX 75418. 
PROFITS From Penny Stocks. Free 
Information. Analyst-PS, Box 534, 
Camino, CA 95709. 

$6.00 HOUR Possible Part-Time. 
Show Sample, Take Orders for En- 
graved Metal Social Security Cards. 
Send Name, Social Security Number 
for Free Sample, Details. Lifetime 


Products, Box 25489-K, Raleigh, NC 
27611. 


PROMITABLE ONE-MAN 


ELECTRONIC FACTORY 


Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. 
Postcard brings facts about this unusual 
opportunity. Write today! Barta-JF, Box 
248, Walnut Creek, CA 94597. 


RAISE Rockymountain Redworms 
Organically. Send 50c for Informa- 
tion to: Jarnagin Farms, Box 1314, 
Rt-2, Cheyenne, WY 82001. 

WIN  $1,000,000.00 with 50c 
chance in Legalized State Lotteries. 
Several in the U.S. can be Legally 
played entirely by mail from Any- 
where, Only 1.00 for complete in- 
formation to enter ALL - Rushed Air- 
mail. Winalott, Box 1789-A, Alameda, 
CA 94501. 

MORE Money! 500 Companies Need 
Homeworkers! Complete Information - 
List $1. Columbia, Box 24413-CF, 
Oakland, CA 94623. 

MAKE Money At Home Writing 
Short Fillers (paragraphs) for Maga- 
zines, 10 Lesson Course Teaches How. 
$5.95. Holland House, 7660 Somer- 
ville Drive, Dayton, OH 45424. 

200% PROFIT Selling Rings, Tri- 
pie Money in 30 Days or Money Back. 

ree Details. Anka, P. O. Box 8036- 
PS, Cranston, RI 02920. 

*““MONEYMAKING OPPORTUNI- 
TIES" . Send large self-addressed 
stamped envelope . . Varicraft, Box 
413, Chesterland, OH 44026. 

BE LUCKY. New Scientific System, 
Free Details. MGL, Box 1047-L, West 
Sacramento, CA 95691. 

FLASHING LIGHTS FOR 


OUTDOOR SIGNS 
SSO PROFIT PER SALE 


ay or Night. Fully wired with Mounting 
Lighted Outdoor Traller S with 
ngeable Letters, Buy or Lease, Profit Minimum 
ja S00 Monthly. Free Detalls, 
MOBILE SIGNS 


242M Lone Oak Rd., Paducah, KY 42001 
Ph: 502-442-1162 


PART or Full Time Salesman to 
sell calendars, ballpoint pens and ad- 
vertising specialties, Write: Appro: 
ciated Advertising, 556 Central 
nue, Kansas City, KS 66101. 


LEARN the secrets of repairing 
unk batteries. “Fabulous Profits" at 
ome, Apex Enginecring, 3100 Ra- 
mona Road, Atascadero, CA 93422, 


„BEAT THE ODDS IN STATE LOT- 
ERIES, Irish Sweepstakes with our 
Winning System! Works, Many Win- 
ners! Don't Buy Tickets at Random, 
How to Participate in Government 
Lotterios from Anywhere: Necaca, 
P.O. 851-PS. Philadelphia, PA 19105, 


HOMEWORKERS- Mailers Wanted! 
Free Information, C. Allen, 2418 Lori, 
Santa Ana. CA 92706. 


FREE. Learn dozens of easy ways 
to make money full or part time. 
Write for Free 5-month subscription. 
| ohare SE ee Ma eure 
Chtsawo EA o ancock Center, 


$10,000 FROM $5 INVESTMENT 


My new discovery ith proven results will 
make you rich! Bef nis fantastle discovery, 
i was getting nuwhere, We lived In a small 
house a ren-down neighbor 
an old car, and was in debt, 
a luxurious residence, I dri 
ear and have money in the 
investments——ard no more eh 
you can do the 


ve 
e 


hod, 


JIFFY PORTRAIT 
2630 Gaffey, San Pedro, Ca. 9O7T3IL 


EE 100-page Catalog walting to 
ring you Big spare-time cash commis- 
sions. Sell Advertising Book Matches. 
y business a prospect . . . com- 
instructions furnished. 
Steady repeat business, ait PA-674. 

530 South 


Greenwood Avenue, Chicago, IL 
60619. 
HCOMEWORKERS: 100’s of Com- 


panies Need Mailers. Royce Rohling, 
TTU Box 8945, Cookeville, TN 38501. 

MAKE $1.00 Per Sale selling en- 
sraved metal Social Security plates. 
‘ree Sales Kit. Engravaplates, Box 
10460-55. Jacksonville, FL 32207. 

STUFF ENVELOPES. $500/THOU- 
SAND! Free Supplies, Send Stamped 
Addressed Envelope. NRG, Rtl- 
271S5, Owego, NY 13827. 

$250.00 PER Thousand, Stuffing 
Envelopes! Unconditional Money Back 
Guarantee! Complete starter kit 
$1.00. HOMEWORKERS, Box 24413- 
CG, Oakland, CA 94623. 


FREE Secret Book ‘2042 Unique, 


=m 


Proven Enterprises." Largest suc- 
cessful collection! Fabulous “Little 
Knowns.” Work Home! Haylings, 


Carlsbad, CA 92008. 


SELLING KNAPP SHOES IS EASY 
ENJOY a Steady, Dependable In- 


Immediately, 
Investment. Free Sales Kit. 
Harris, 611 Knapp Centre, Brockton, 
MA _ 02401. 

$200.00 FROM sheet 14" Plywood 
(Scrap) Details 25c. Novelties, 610 
So. 24th, Elwood, IN 46036. 

ADDRESSER — 50 Companies 
Want Addressers. Send Self-Addressed 
envelope. Cal Enterprises, Box 4516-Y, 


WORLD'S Leading contest maga- 
zine, 50c. Prizewinner, 1315 Central, 
St. Petersburg, FL 33705. 

HOW to Make Money Writing Short 
Paragraphs. Information Free, Bar- 
rett, Dept, C-86-K, 6216 N, Clark, 
Chicago 60660. 


62 EMPLOYMENT 
INFORMATION 
GUIDE to Part-Time Jobs. Ideal 
for Students. $1.00. Success PS1, 


3121 Rendale, Richmond, VA 2322i. 


OVERSEAS EMPLOYMENT ... Aus- 
tralia, Europe, South America, Asia! 


46229. 

AUSTRALIA NEEDS YOU! 8,000 
Jobs - EE TRANSPORTATION! 
Complete details about Rents, Sal- 
aries, Schools, Farming, Taxes, Social 
Life, Teaching, Imigration Require- 
ments and Forms, Plus Giant Em- 
ployers List! $1.00. Guaranteed. Aus- 
tra, Dept. S, 718 W. Pipeline Road, 


Hurst, TX 76053. 
OVERSEAS Jobs — Europe. South 
America, Australia, Far East, etc. 


2000 openings all trades, Construc- 
tion, Office, Engineering, Sales, etc. 
$700 to $3,000 month, Expenses 
paid, Free Information, Write: Over- 
seas Jobs, International Airport, Box 
536-P, Miami, FL 33148. 

AUSTRALIA. — NEW ZEALAND 
WANT YOU! 50,000 Jobs! Paid Trans- 


ortation! Latest Information and 
orms, $1.00. Austco, Box 3623F, 
Long Beach, CA 90803. 

OVERSEAS JOBS — NOW HIR- 


ING. 103 Countries, All Occupations, 
High Pay, Free Transportation, Tax 
Jenefits, Latest Computerized Re- 
ports — $2.00. TRANSWORLD, In- 
ternational Airport, Box 90802F, Los 
Angeles. CA 90009. 


63 SPECIAL SERVICES 


pig ee ee 

INFORMATION On Anything. Fer- 
guson Research Specialists, 72-25 
Woodside Avenue, Woodside, NY 
11377. 

NOBODY Can forget Your Phone 
Number. Look at Your Telephone 
Dial. When You call 724-3623 You 
Actually dial ‘SCIENCE’. 468-5477 
becomes ‘HOT LIPS’, 752-9269 is 
*PLAYBOY’. 568-3100 is ‘LOVE 100’. 
Up to 2100 letter combinations pos- 
sible for your phone number, Send 
$2.50 for 


your phone number and 


2100 combinations (2 numbers 
$4.00). General Information Sys- 
tems, 90 Park Avenue. NY 10016. 


66 AGENTS WANTED 


a 
BIG Profits, Sell Engraved Social 
Security Plates. Free Sales Kit. Bag- 
well’s, P. O, Box 2092-PS, Green- 
ville, SC 29602. 

CAN You Sell a Telephone Answer- 
ing Machine for $49.50? If You Can, 
You Can Make $300-500 Per Week 


Representing Us. Free Detalls. Palo- 
CO eae 17384S, Jacksonville, FL 


Refund- 
ine belt 


A ce, m, Biso 
postal, letter carriers and avy con- 
struction emblems. Choice 5000 em- 


blems, Honkfast, Box 1088-PS, Provi- 
dence, RI 02901. 


YOUR own business—Suits $1.50: 
Overcoats 65c; Mackinaws 35c; Shoes 
12%c; Ladies’ Coats 30c; Dresses 
15c, Enormous ytd Catalog Free. 
Nathan Portnoy Assoc., 2109-3 Roose- 
velt Road, Chicago, IL 60608. 


67 SALESMEN— 
DISTRIBUTORS WANTED 


uIGGEST Earni Ever! Famous 
Hertel fully referer Bible! Proved 
Plan, Startling 3-dimension cover 
Easy credit plan. No investment. Dem- 
onstrator furnished. Write: Interna- 
tional Book, Dept. P, Box 118, Wich- 
ita, KS 67201. 

EARN Big Commission Full or Part 
Time. $1.00 for Sample snd Details, 
refundable. R, L. Enterprise, 84 Ash 
Street, Dept, LAJ, Nashua, NH 03060. 

FREE—Easy Ways to make money 
selling exciting new products — full- 
spare time. Send name, age for 5 
months free subscription. Salesman’s 
Opportunity Magazine, 1460 Hancock 
Center, Dept. 070, Chicago, IL 60611. 


BECOME a successful Manufactur- 
ers' Representative. Manufacturers 
Agents Newsletter tells you which 
firms are looking for representatives, 
the firms product line and territories 
available. For information write: Man- 
ufacturers’ Agents Newsletter, Dept. 
151A, 23573 Prospect Ave., Farming- 
ton, MI 48024. 

NEW, Compact Fire, Extinguisher. 
Laboratory Approved, Fantastic Prof- 
its - Exclusive territories. Norwich 
Chemical, Norwich, CT 06223. 


SELL Advertising Ball Pens, Calen- 


dars. Ad-Specialties — Build Own 
Repeat Business — Free Details — 
Fleming, Dept. B, 6535 Cottage 


Grove, Chicago 60637. 


SELL Car Electricity Adapter. Quick 
Seller. Outstanding Profits. Jones 
produoss Co., Box 2485, Garland, TX 

5041. 


68 REMAILING 
SERVICES 


MINNESOTA Remalls - 25c. A.U., 
Box 1616M Minneapolis Internation- 
al Airport, MN 55111. 


INTERNATIONAL MAIL SERVICE, 
Maimi Remails 25c. Letters mailed 
from 130 zoraga cities - 300 U.S. 
cities. View cards on hand. Stamped 
envelope for rates, Marle, Box 12665, 
Miami, FL 33134. 


HONG KONG REMAILING Any- 
where $1.00, Chu, 58A shungohing 
Santsuen, Yuenlong, Hong tong. 


G4PS. 


| 
| 
| 


| 
SAVE YOUR COPIES | 
OF POPULAR SCIENCE 


| Keep them neat and in | 
| good order for future refer- | 
ence by ordering these hand- | 
some, custom-made library | 
cases. They'll look good in | 
your library or your work- | 
| shop. Bach case holds a full | 
year’s issues. Richly covered | 
| in black leatherette, its royal | 
blue spine is decorated in | 
| gold leaf with the year and | 
the Popular Science insig- | 


or 3 for $12 postpaid. To or- 
der, send check or money | 
order to Jesse Jones Box | 
Corp., P. O. Box 5120, Phil- | 
adelphia, Pa, 19141. | 


nia. 
They’re only $4.25 each, 
f 
| 


MONTREAL Remailing, 25c. 
ic, Box 122-P, Bourassa Stat 
Montreal, Canada, 


OREGON Remails 25¢. Wood, 339 


Laurel Central Point, OR 


97501. 
CONFIDENTIAL - Receiving - Re- 
mailing - Forwarding. Raven Mt. En- 


Street, 


rises, x 332, Eliz thtown, 
Ey i202 toe Elizabethtown. 
PHOENIX Remalls, 25c. Suther- 


land, Dept. A, Box 21112, Phoenix. 

Kz 85036." x 12, Phoeni 
DISCRETION GUARANTEED! “im- 

mediate” Remails - Forwarding. Ex- 


ecutive House B-5-S6, Bend, OR 
97701. 
CANADIAN Confidential Remail 


Service. Pacific, Box 4181, Victoria, 
inada, 

INTERNATIONAL MAIL SERVICE 
Miami remails 25c. Letters mailed 
from 100 foreign cities - 300 U.S. 
cities. View cards on hand. Monthly 
rates - Business-Personal, Marle, Box 
12665, Miami. FL 33134. 


PROMPT, Receiving - Remailing - 
Forwarding. R. & D., Box 37, Picker- 
ing, Ontario, Canada LIV 2R2. 


69 CONTESTS 

NEVER WON ANYTHN Anyone 
Can Win Sweepstakes Contests! Free 
details. Services, Box 644PFF, Des 
Moines, IA 50303. 

WIN Sweepstakes. Sample Bulletin 
50c. Benro, Box 6656PS, Philadel- 
phia, PA 19149, 


70 AUTHOR'S SERVICE 


PUBLISH Your book! Join our suc- 
cessful authors: All subjects invited. 
Send for free appraisal and detailed 
booklet. Cariton Press (Dept. PSF), 
84 Fifth Avenue, New York 10011. 


71 ARTS & CRAFTS 


DRAW! Enlarge Pictures, Letters, 
Anything Expertly. How? Stamped 
ore nes Hiarings, Madison, SD 
vite. 


GLASS BLOWING Kits and sup- 
lies—Literature Upon Request. Wil- 
is Glass. P, O. Box 3460, Anaheim, 
CA 92803. 


72 EDUCATION & 
INSTRUCTION 


——<$<— 

SLIDE RULE Instructional Cassette 
$9.95. Free Slide Rule. Weston, 3175 
Palmer, Burlington, Ontario L7TM_1L5. 


Get A British Diploma in Color, 
Philosophy, Biochemistry, Radionies, 
Homeopathy, 35 courses, Curricular 
free. ept. PSM, Braintridge Forest 
$ “Highfield” Dane Hill Hay- 
wards Heath, Sussex, England. 

LEARN Sewing Machine Repairing. 
Men, Women, Lucrative profits. Pro- 
fession with’ bright future. Gresslin 


Correspondence School, Box 927. 
Spencer, IA 51301. 
EXTENSION and Post Graduate 


Awards in Philosophy, Arts, Sciences. 
Botanic Medicine, Homeopathy and 
others. 25 subjects. Curricular free 
Airmailed $1.00 (refundable), Regis- 
trar, Sussex College of Technology. 
Highfield. Dane Hill. Sussex, England. 


USED Courses! Books, Catalog 10c. 


(Courses Bought). Lee Mountain, 
Pisgah, AL 35765. 
LEARN Auctioneering. Free Cata- 


log. Reisch World Wide College of 
Auctioneering, Inc., Mason City, IA 
50401. 

“ANYONE Can Write!” Free Au- 
thorship Information . . Academy, 
1629-A2 Bell, Chicago, IL 60647. 


APTITUDE Testing and Guidance. 
Inexpensive. Adults and Children. 
Free Literature. ATS, Box 3321, Mad- 
ison, WI 53704 


ACUPUNCTURE TRAINING MANUALS 

DIAGRAMS and Supplies Catalog! 
Chinese Institute, Box 219W, Toron- 
to, Canada MGM 4Z2. 


COMPLETE Your High School at 
home in spare time, Texts furnished. 
No classes. Diploma, Our 77th_ Year. 
Free chure. American School, 
Dept. XA4G6, Drexel at 58th, Chicago 
60537. 

., WATCH Repairing. 
Study, Course. Free Sample. Diploma 
icago School of Watch- 
i, Dae WF, Fox River Grove, 


35 Lesson Home 


Dept. 3311-064, Lit- 


24 


STUTTER? 


< THAT HABIT NO Nt 
Eesy self-study Gece X e 


YUNE 1974 | 175 
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Study), 
NJ 07424. 


ences, Dept, 
CA 92663. 


UNLOCK Your Future. 
fessional Locksmith by spare 
home study, Make up to $6 per hour 
‘All tools, equipment. incl. Facts Free 
Send name. Lockamithing Inst, (home 
Dept. 1311-084 Little Falls 


Lecome =. 
me 


dmn sh ded xasta DENNE 
VETERINARY Assistant - Train at 


Home for Exciting Animal Care Ca- 


reer, Send for Free “Career Kit’. 
North American School of Animal Sci- 
PCC44, Newport Reach 


PIANO Toning quickly learned wit! 
home study course, Diploma granted. 
American Tuning School, 17050 Tel 
fer Drive, Morgan Hill, CA 95037 
ow Teed lend Rivets aaiae Boos 


DEVELOP Mind Power personality 


memory while asleep! Free details. 
BERA, Box 24-SF, Olympia, WA 
98501. 


DIGITAL:THEORY,DESIGN, 
CONSTRUCTION 


LOGIC 
NEWSLETTER © 


SAMPLE COPY $ 1.00 
LOGIC NEWSLETTER 
POB 252 
WALDWICK,N.J.07463 


WELDING TRAINING. Basic and 
Advanced Training for Major Welding 
Processes —- Arc, Gns, Pipe, TIG, 
MIG, Plasma. Hobart, a non-profit 
school, is necredited by NATTS, Ap- 
vec Ohio 70-12-0064-HT. Write 
or school bulletin and course sched; 
ule. HORART SCHOOL OF WELDING 
PEOST, Box 73, Troy, OH 
15373. 


OPERATE Collection Agency, “Lit- 
tle Gold Mine!" Franklin Credit, Roa- 
noke, VA 24004. 


ORDINATIONS lifetime! Church 
chartered 1887! Write! 708 Bragg. 
Monroe, NC 28110. 

PROBLEMS? There's an answer! 
Free Home Study by Mail in the 
Torah or Confraternity New Testa- 
ment, Please state your religion, 


Lamplight Studies, Box 88-E, Brook- 
lyn, NY 11229. 


EARN ELECTRONICS DEGREE by 
correspondence. Free brochure, Gran- 
tham, 2000 South Stoner, Los An- 
reles, CA 90025. 

Ce a SD 

IF You Can Drive A Car, We Can 
jive You Basic Training Needed to 
Irive Giant Diesel Rigs Crosstown, 
Cross Country, Train in as few as 4 
weeks, Exciting, lifetime career Op- 
vortunity. Start with home study. 
“In The Cab" 
training, Details Free. United 
stems, Inc, School, 1600 W. Oliver, 
. 324, Indianapolis, IN 46221. 


COLLEGE. Home 
Ronavista University, 


“inish with 2 wecks of 
field 
Sy 


Study 
1921 


Program. 
Dupont, 


Oxnard, CA 93030. 
LEARN Appliance Repairing. Enrn 
$10.00 Per Hour. Tools and Parts 


DE 
Engineerir Our 29th Year! 
Literature, Cook's Institute, Dept, 11, 
Hox 20345, Jackson, MS 39209. 

Learn - The Unknown Factor, How 
it Affects Health and Disease-$2,00, 


Dr. C. P. Markeson, Jackson, MN 
561143 
SHORTCUTS To Success! Highly 


Profitable Short Courses, 
175 Choices.) Study at Home. Di- 
loma Awarded. Our 29th Year, Free 
iterature. CIEE-30, Box 20345 Jack- 
son, MS 39209. 
e 


73 CARTOONING, 
PAINTING 


Effective. 


23 ON Compact Cartoon 
Course and = Cartoonist's Magazine 
52.00! Tooners, Box 30367, Lincoln, 


ND 68510. « 


CARTOON for money ! ! ! Free 
Book: Success, Box E85B, Dearborn, 


Mi 48121 
MODERN Cartooning taught — by 
Mall. Write for free brochure, Cars 


soonerama, Nox 264-6, Branford, CT 


76 DETECTIVES 


PRIVATE 
bod RIVATE IN 


é ESTIGATOR'S hand- 
“oo lete Instruction manual, 

Pmestead Hooks, Box 5515-A, 
t Creek. CA 94590. 


DETECTIVE Profession, easy home 
EESE cack nstor., easy homo: 

> r iapel pin, cer- 
Mheate, future. GI a proved. Profes- 


investigato, 
ra, F 41345., spt. 
are! Anaeen ee Box 41345. Dep 
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EXCITING Profession. Easy ie- 
study Course: Diploma. GI y Bae 
Universal Detectives, Box 8180-E. 
Universal City, CA 91608. r 


77 LOANS BY MAIL 


NO INTEREST Signature 
a x ae PR oy A el 
x , Rox À s Ve re 
EK e0a% E Palos Verdes Pen., 


, BORROW by mail! Up to $1500.00. 
Convenient terms, State Licensed. 
Postal Finance, Dept. 11-04, 6018 
Military Avenue, Omaha, NB 65104. 


CASH LOANS by mail! Up to 
$2,500 on signature alone, No Col- 
lateral! Secret! Union Finance 
pany. 3608 No. 16th Street. 
PS, Phoenix, AZ 85011. 


Com- 
Dept. 


78 WINEMAKING 


FREE Winemakers Supply Catalog. 
Excellent Selection of Fruit & Grape 
Concentrates. Kraus, Box i51N, Ne- 
vada, MO 61772. 


FAMOUS LE CLAIR Recipes, De- 
tailed Instructions for Taste Treat! 
Homemade WINE and CHAMPAGNE. 
Only $2.00, How-To Enterprises, Box 
292. Forest Hills, NY 11375. 


LARGEST Stock Supplies and 
Equipment. .We have the now-how. 
Write for catalog, advice, consulta- 
tion . . Jim Dandy Wine Supplies, 
#454 Beechmont, Cincinnati, OH 
45230. 

WINEMAKERS: Free Illustrated 
catalog of yeasts, equipment, Sem- 
plex. Box 12276H, Minneapolis, MN 
55412. 


WINEMAKERS . . , Free lustrat- 
ed Supply Catalog of yeasts, Equip- 


ment, Recipes, Continental, Box 
18223PS, Indianapolis, IN 46218. 
WINEMAKERS catalog — free. 
Bacchanalia, 273 Riverside Ave., 
Westport, CT 06880. 
WINEMAKERS: Free catalog. Fast 


Service, Arbolyn, Box 663, West Co- 
lumbia. SC 29169. 


HOMEVWINE 


copetnt ead segreGcar. vedios for pese 
posed ote-mching MWe a fosemeting Boddy. 


SEND FOR FREE CATALOG 


s o Ae 
Cercostetes — moet 
oleo Eriu SH 


— Cosper — Wire Bite 


DANENBERGER’S BOX 276-S 
NEW BERLIN, ILLINOIS 62670 


MAKE Your Own Wine . . . At 
Home, Instructions and Simple. Test- 
ed Recipes, No Special Equipment 
Needed. $2.00. Guaranteed. ENDEV- 
CO, Rt, 3, Box 21 K, Colbert, WA 
99005. 


79 BUY IT WHOLESALE 


195 FREE Wholesale catalogs! Un- 


beatable bargains, Mallorder drop 
shippers. Automobile discounts, Free 
details, Vault International, Box 


T2845, Lexington, KY 40502. 

YORLD'S Largest Wholesale Sup- 
ply. 7853 American, European, Japa- 
nese wholesalers. Hongkong clothes. 
Rock bottom prices, Automobile dis- 


counts, Free Details, International 
ay Pox 16386-PS, Portland, OR 
97233. 


mal Seinien E EOE E 

400.000 BARGAINS Below Whole- 
sale! Many Free! Liquidations ‘er 
Closeouts . . . Job Lots .. . Single 
Samples, Free Details, Worldwide Bar- 
gal ppr'ws, Box 730-B, Holland, MI 
49423. 


HEARING Aids. Batteries, Whole- 
sale, Catalog 25c. Fiston, Box 144E, 
New Preston, CT 06777. 


80 ADVERTISING 
AGENCIES & SERVICES 


SALES Letter Writer Conducting 
Survey: Tell Me What You Would 
Pay for Top-Notch Sales Letter. No 
Obligation, Rosenblum, «49 Breese 
Lane, Southampton, NY 11968, 


FREE expert assistance for mail- 
order advertisers. Ratebook leading 
newspapers, magazine 50e. Chicago 
Advertising Agency, 28 E. Jackson, 
Chicago 60604, 
—— 


81 BUSINESS SERVICES, 
MAILING LISTS 


er, EE, Catalogs! Money Making Op- 
portunities! Free Gifts! $1.00 pute 


st, 
your name on nationw ide malling jist. 


One e Wharton, Dept. 
ga oly ‘Walden, West Willington; 
CT 06279. 


84 PRINTING, 
MULTIGRAPHING, ETC. 


FREE Literature: Business Cards 
Forms, Letterheads, Eavelors Rub 
ber Stamps, Labels. Primal, B 
Stateline, NV 89449 

Business Car 
Rubber Stamps. 


“FREE Literature, 
Letterheads, Labels, 
onre 111 North Drive, Ottawa, OH 
daha. 


$1.00. Walt's, 
IN 46624, 

Free 1n- 
Springer 


FREE 
Rubber Stamps, Address Labels. Print- 


Literature: Business Cards, 
ing. Jordan’s, 552 West O'Connor. 
Lima, OH 45501. 

QUALITY _ PHOTOTYPESETTING 2c 

Per Word. Data Type, 7000 Manches- 
ter, Canal Fulton, OH 4461-4. (216) 
82-6462. 
_ PRINTING Supermarket Short Run 
Specials, 1000 - $4.75, 5000 - $22, 
1000 Envelopes $8. Shipping 9 hours. 
Get Free Printing Specials Price Lists 
“Do You Make These 18 Mistakes 
When You Buy Printing.” Speedy Off- 
set Printers, 23883 Aurora, Bedford, 
OH 44146. 


1,000 GUMMED ADDRESS LABELS 
$1.00. FREE LITERATURE, Acme, 
EA: SB Voskamp, Pittsburgh, PA 
5 


STATIONERY . . New Personal- 
ized, Details Free! Longwood Press, 
D-49F4, Fort Johnson, NY 12070. 


~ 1000 “RAISED Printed" Business 
Cards - $5.95. McKelvey, 312PS 
Shepard, Englewood, NJ 07631, 


85 PRINTING & RUBBER 
STAMP OUTFITS 


BARGAINS; 1250 Offset Presses. 
PURO era DBs, Office Machines, Dixie- 
graph, King, NC 27021. 


SAVE, Business Cards, Labels, En- 
velopes Letterheads, Statements. 
Free Information, Sotomayor, 15 Elk- 
hart, Lack, NY 14218. 


WHOLESALE Printing Presses. Lit- 
erature, 16c Stamps. American, Route 
3, Floyd, VA 24091. 


_SIMPLE-X RUBBER STAMP PRESS- 
ES, hydraulic operated, clectrically 
Sizes 5”x8", 8%x12", 10”x 
15”. Starting outfits. Orders for 
presses, supplies shipped day re- 
ceived. Free catalog low supply 


r Manufacturing, 406-PS, 
Elm, Springfield, MO 65801. 


PRINT YOUR. OWN — Printing 
Presses, Type, Supplies Direct From 
a Send 25c for Catalog aná 
Samples to: Kelsey Company, DS, 
Meriden, CT 06450. 


SAME Day shipment on rubber 
amp supplies. Revised wholesale list 
No. 10 free. Star Stamp Supply, 732 
Federal, Chicago, IL 60605. 


LOW Priced Rubber Stamp Mak- 
ing Supplies, Starting Outfits, Mar- 
ne a Major, Jefferson City, MO 
J . 


86 RAZOR BLADES, 
SHAVERS 


OF INTEREST TO MEN & WOMEN 

HOW To get a fantastic, close and 
irritation free shave. Send $1.50 to: 
Cashier Publications, P. O. Box 791, 
Hillside, NJ 07205, 


87 TOBACCO, PIPES, 
CIGARS 


Meerschaum Pipes, 
Free Catalog, Box 
Jose, CA 95127. 


£ DO Your Pipe A Flavor, Factory- 
Fresh Pure Tobacco, Natural and Aro- 
matic Custom Blends, For Free Sam- 
ple Write: Green River Tobacco, Box 
1313PS, Owensboro, KY 42301. 


East 


Hand Carved. 
9574-PS6, San 


SAVE 
ENERGY 


SHOP BY MAIL 


S 
™ 


LO GOLD, JEWELRY 
WANTED 


Mail Articles Today. 
rmation, Chicago 
s. 6 E. Monroe 


` . PP 

Free pift with 
Gold & Precious 
Dept. 1057, Ch 


tany form). Coins. Information Free. 
Wilmot’s. 345 South Glassell, Orange 
CA 92666 


SH Immediately . 
Jewelry, Gold Teeth, Watches, Dia- 
monds, Spectacles, Silver, Platinum, 
Free information. Rose Industries, 29- 
Y East Madison, Chicago, IL 60602. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and Clock Repairing Books. 
Tools, Materials, Free Catalogs. North 
American, Box 77-BS, Fox River 
Grove, IL 60021. 


For Old Gold 


WATCH, Clock, Jewelry Tools and 
Parts. Catalog $1.00. Kilb Company. 


Dept S, Drawer 8-A, Milwaukee, WI 
53201. 
90 GIFTS 


FREE Specialty Gift Catalog. Dixie. 
Box 1524, Delray Beach, FL 33444. 


PSYCHEDELIC | Ball 
Battery. $9.95 plus 
handling. Wilmer'’s 
Route One, Box 264, 
60448. 


97 FOR THE HOME 


NEW Product - Beautiful Electric 
Table Top Fireplace - Flames Flicker 
and Dance. Send $19.95 - Guaran- 
teed. Kenbro Promotions, Dept. 1A, 
Wall, SD 57790. 


Radio with 


Mokena, IL 


------- ENERGY - - -- --- 

SOLAR ENERGY, How To Use It. 
Details $1.00, SOLAR-PAK, P. O. 
Box 23585, Tampa, FL 33622. 


92 MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


SHIP and Airplane Model Kits cata- 
log 25c. Scientific, Inc., 340 Snyder, 
Berkeley Heights, NJ 07922. 


SHIP Model Kits, Fittings, Plans, 
Books, Tools, Engines, Motors. New 
Illustrated Catalog 75c. Massachu- 
setts Residents add 3% tax, James 
Bliss & Company, Dept. PS, Route 
128, Dedham, MA 02026. 


SHIP and Yacht model fittings: 
Pine construction Hull Kits; blue- 
prints, Send $1.00 for Illustrated cat- 
alog. A, J. Fisher, Inc., 1002 Etowah 
Avenue, Royal Oak, MI 48067, 


ROCKETS, Kits, Engines, Supplies, 
Big Discounts, Catalog 35c, Krueger 
Rocket Company, 6428 South Main 
Street, Downers Grove, IL 60515, 


4 


MINIATURE WARSHIP MODELS 
Scale (1 in.—100 ft.) precision metal castings of 
wer 175 U.S. and foreign warships. Minutely 
and accurately detailed, Practici every World 
War II type and class, Battleships, carriers, 
cruisers, destroyers. The Iowa, Arizona, Enter- 
prise, Essex, Saratoga, Alaska, Baltimore, Brook- 
lyn, Cleveland, Fletcher, Hood, Bismarck, Yamato, 
and many other famous ships. Whole mintature 
fleets {deal for war-gumes, Collections. displays. 
Send $1.00 for ble, Mustrated catalog. 


ALNAVCO 
Dept. PS-9, Box 9, Belle Haven, VA 23306 


93 ELECTRIC TRAINS, 


RACEWAYS 
LIONEL Catalo: 50c. _Bulletin 
10c. Old Trains fought Repaired 


Mack Brothers, 2041 Chicago Ave- 
nue, Chicago 60622. 


94 FOR INVENTORS 


S 

PROSECUTE Your Own Patent Ap- 
lication, All Material Necessary—- 
Write: Inventors Service, Box 3574. 


Washington, DC 20007. 
CANADIANS: Money Saving Factu- 
al Information on Canadian Patents, 


including: Procedures, Marketing, Ete. 
COMPLETE PACKAGE $5. Guaranteed. 
Box 5502, St, John’s, Nfld. AIC 5W4. 
Jaaa ET EID EES. 


FILE Your Own Patent Application. 
Complete Information and Materials 
for Simplified Method. Write: Inven- 
ter’s Guide, 468-S Goodspeed Road, 
Virginia Beach, VA 23451. 


N> Sevens 
information re ad 
Sale, Licensing of y 
invention, write 
YVENTOR'S KIT NO. A-64."' 
OND LEE ORGANIZATION, 230 


Park Avenue. New York. NY 10017 


FREE PAMPHLET: “Tips on Mar- 
keting Your Invention”. Write: United 
States Inventors Service Company. 
TO5-X Carry Building, Washington, 
DC 20005. 


PATENT Searches 
mum speed, full airmail report and 
closest patent copies. Quality search- 
es expertly administered with com- 
plete secrecy guaranteed. Free Inven- 
tion Protection form and “Patent In- 
formation." Write Dept. 4, Washing- 
ton Patent Office Search Bureau, Ben- 


including Maxi- 


jamin Franklin Substation, P.O. Box 
7167, Washington, DC 20044. 
INVENTORS! Either we will seil 


your Invention before you or anyone 
else does, or we will pay you a cash 
bonus, Get Free Invention Evaluation 
and Information: Write: Gilbert Ad- 
ams Organization, Invention Broker- 
age, Dept. 17, 81 Wall Street, New 
York. NY 10005. 


INVENTIONS 


New Products—ideas 


WANTED 


Patented & Unpatented 
Developed/Marketed By Professional 
Organization For Cash/Royalty Sales 


FREE INFORMATION & COPY OF 


“HOW TO SAFEGUARD, DEVELOP AND 
MARKET YOUR INVENTION 
TO INDUSTRY” 


“NO IDEA IS TOO SMALL” 
Phone: (212) 354-9696 


LAWRENCE PESKA 
ASSOCIATES 


Dept. 73 500 Fifth Avenue 
New York City, N.Y. 10036 


CANADIAN HEADQUARTERS 
102 BLOOR ST. W. Dept. P 


TORONTO, ONTARIO 
XY PHONE: (416) 920-4000 J 


INVENTORS! Don’t sell or license 
your Invention until you receive our 
offer, Eagle Development Company, 
Dept. S, 83 Wall Street, New York 
City 10005. 


U.S. PATENT Office Searches, 234 
Broadway, Room 3615, New York 
10007. Free Invention Certificates, 


INVENTORS: If you have an inven- 
tion for sale, patented or unpatented. 
write for free brochure outlining 
manufacturers requirements, royalty 
rates. Kessler Corporation, C-76FI, 
Fremont, OH 43420. 


PATENT Application Financing. 
Free Patent Search Plan, Global Pat- 
ent Division, 2354 Telegraph, Oak- 
land, CA 94612. 


NEEDING Assistance? Invention 
Development Foundation, 155 Kent 
Street, Ottawa, Canada K1P 5P3. 


INVENTIONS—IDEAS | 


Patent Developed — Marketed 
Manufacturers Representative 
U.S. Patent Office Searches 


Send For Free Invention Certificates 


GEORGE SPECTOR 
LICENSED ENGINEER — PATENT ENGINEER 
U.S. Patent Office Former Examiner 
3615 Woolworth Bldg., New York, N.Y. 10007 


95 INVENTIONS WANTED 


MR. INVENTOR: Inventions needed 
y manufacturers. Development ns- 
sistance and patent searches, Free 
Proof of Invention" forms and other 
pertinent information, Write: Charles 
S. Prince and Associates, Invention 
Consultants, 509-H 5th Avenue, New 
York 10017, 
2 ls Rok nS EE SI E 

INVENTORS: Manufacturers Need 
New Products. Free “Recommended 
Procedure’, Washington Inventors 
Service, 422-G Washington Building. 
District of Columbia 20005. 


WE elther sell your invention. or 
bay cash bonus. Write for details. Uni- 
versal Inventions, 298-G, Marion, OH 
43302. 

CASH - Royalties for Patented, 
patented Inventions, Global Mark 
mg Service, 2354F Telegraph, Oak- 
Jand, CA 94612. 


INVENTORS 


Tired of Deals, Schemes, and 
Unreasonable fees to sell your 
invention? Stop wasting time 
and money. Our large factory 
facilities in HONG KONG will 
purchase good commercial 
ideas and inventions for CASH 
and ROYALTIES under licens- 
ing agreement to manufacture 
for our customer accounts in 
U.S.A., U.K., and Europe. Write: 
RS (North America) & Com- 
pany, Box 5331 (PS-6), Santa 
Ana, California 92704. 


Send for FREE Booklet 
“HANDBOOK & GUIDE 
FOR INVENTORS” 


INVENTIONS Promoted—For Cash 


—Royalty Sales with Manufacturer 
Contacts. George Spector, Licensed 
Invention Engineer, Woolworth Build- 
ing, New York 10007. 


INVENTIONS Wanted Immediately 
for Promoting on Cash or Royalty. 
Patented, Un-Patented. Free booklet 
outlines royalty rates. requirements. 
Write: Kessler Corporation, C-76IW, 
Fremont, OH 43420. 


INVENTORS 


Manufacturers Need New Products 
YOUR INVENTIONS & IDEAS 
DEVELOPED—PREPARED 
For Cash / Royalty Sales 
Design—Markating—Patont Research 
International “Link to Industry” 
Second Decade of Reliable Service to 
INVENTORS-MANUFACTURERS-ATTOANEYS 
Member: United States Council 
International Chamber of Commerce 
Inventor's Ki . A-40 i 
EREE: “invention necod ronan 
“Product Marketing” Brochure 
RAYMOND LEE ORGANIZATION 
230 Park Avenuo 
New York, N.Y. 10017 


Director: Former U.S. Gov't 
Patent Adviser 


99 FOR SALE MISC. 
CASSETTE LIBRARY! Ample 
Rang Special Mail Order! Free Cata- 


log Iric Lee, TMM PO Box 311, 


Hong Kong. 


100 WANTED TO BUY 


UICKSILVER, platinum, silver, 
wold, Ores analyzed. Mercury Termi- 
nal, Norwood, MA 02062. 


101 EMBLEMS & 
BRASSARDS 
“ANTI BUSING Bumper Stickers, 


$1.00 Each. Send to: Station A, Box 
+4363, Evansville, IN 47711. 


102 TREASURE FINDERS, 
METAL DETECTORS 


DIGGING UP TRASH? 
The all new ‘‘Coinshooter"’ rejects 
bottle caps, tin foil, nails and shal- 
low trash, Detects gold. silver, coins 
and seer FREE LITERATURE 
D-TE ELECTRONICS, 3ox 451-Y. 
Garland, TX 75040. 


POWERFUL  Metrotect Locators 
Detect Gold, Silver, Coins, Relics. 
Money-back Guarantee. Terms, 
Information, Underground 2 
tions, Dept. D, Box 793, Menlo Park, 
CA 94205. a 

BURIED TREASURE - Locate up t9 
quarter mile away with sensitive Di- 
rectional Locator. Send for Free, In- 
formative pamphlet. Research Prod- 
ucu E O. Box 13441-HC, Tampa, FL 


TIRED OF 


PREE FACT-FILLED CATALOG. 
World's La line of metal detec- 
tors. Mod 5 low as $49.50 and 
up. Two guarantee. Three facto- 


ry locations, U.S. and Canada, plus 
over 1.000 dealers and Service Cen- 
ters from Cosst to Ceast. No finer 
instruments made at any price. Bud- 


get terms. Write: WHITE'S ELEC- 
TRONICS. INC., RM 3361. 101) 
PLEASANT VALLEY ROAD. SWEET 


HOME, OREGON 97386. 


FIND Buried Treasure with patent- 
ed metal detectors that distinguisit 
metallic trash from treasure, have 
push button and automatic tuning. 
ground pickup eliminate feature. great 
range. etc. Free catalog. Gardiner 
Electronics, Dept. 1, 4720 N. 7th 
Avenue, Phoenix, AZ 85013 


TREASURE Finder Locates Buried 
Gold, Silver, Coins, Treasures, 6 Pow- 
erful Models. $19.95 up. Instant Fi- 
nancing rvailable. Write or call for 
free catalog. Phone (713) -G82-2725 
day or night. Dealer inquiries invited. 
Relco. Dept. A-11, Box 10839, Hous- 
ton, TX 77018. r = 


FREE Information 
Metal 


© Oniy 2X lbs. 

$ Eay to Use 

© Ready to Use etectors 
© Tronsistorized write 

e 


ean > 77/7 ae 


P.O. Box 243, San Gabriel, Cal. 91778 


103 OF SPECIAL 
INTEREST TO WOMEN 


$100 WEEKLY Possible - Sewing 
Spare Time. Unlimited Need for Hand- 
sewn Items, Rush-Stamped Addressed 


Envelope, Enterprises. Box 8-PS. 
East Rockaway. NY 11518. 
HANDMADE IMPORTED JEWELRY 


From TAIWAN! Colorful Set of Match- 
ing cup On, Earings and Broach 
made of Bamboo $2.00 ped Soren- 
son, 8205-PS Bergerac rive, Jack- 
sonville, FL 32210. 


$700 MONTHLY Possible Address- 
ing at Home (Longhand Typed) or 
Clipping Newspaper Items. Free In- 
formation: DJ's Services, Box 564, 
Franklin, MI 48025. 


START Your Baby with the Best! 
Free Catalog. Baby's Castle, 73-PS 
aver Street, Conshohocken, PA 
9428. 


$500 MONTHLY Possible clipping 
items from your newspaper. Experi- 
ence unnecessary. Details, send stamp- 
ed addressed envelope. American, Ex- 
celsior Springs, MO 64024. 


$350 for Your Child’s Photo_ for 
our Advertisements. All Ages. Rush 
Small Photo; Mother's, Child's Name. 
Hollywood Children's, Photos, Dept. 
S-PS 6. Studio City, CA 91604. 


$500 MONTHLY Possible 
items from your newspaper, Experi- 
ence unnecessary, Details, send 
stamped addressed envelope. Ameri- 
can, Excelsior Springs, MO 64024, 


$6.00 DOZEN paid lacing baby 
boots! Cowboy, Warsaw 15, IN 
46580. 


105 MISCELLANEOUS 


ORNAMENTAL Iron 
of 1600 beautiful, practical designs 
for railings, columns, ete, Free liter- 
ature, Cunningham 3881 South 3200 
West-P. O. Box 200055, Salt Lake 
City, UT 84120, 


FALSTAFF BAR LAMP — Desir 


clipping 


designs. Book 


for Those Who Take Pride in Their 
Bar. Send $12 postpaid to: Walker 
Lamp Specialty Company. P, O. Box 


742, Cedar Falls, IA 50613 


PLASTIC Goggles. Hundreds of 
Uses! Good for Contact Wearers. 
$2.99 + Tax, Jason, P.O.-A, Carlisle, 
Ontario LOR 1HO. 


FREE Millionaire 
Player Owners Only. 
fective! Motivation S-41, 
San Diego. CA 92101 


ACUPUNCTURE TRAINING MANUALS 

DIAGRAMS and Satie Catalog! 
Institute Chinese, Box 219W, Toronto, 
Canada M6M 422. 


IDENTIFICATION CARDS. Send self- 
addressed stamped envelope for free 
samples, NIPCOS, 727 N. Main, Las 
Vegas. NV 89101. 


1400 CATALOGS Listed 
seribed, Sources for 


Secret! Cassette 
Startlingly El- 
953 Eighth, 


and De- 
ERYTHING 


Imaginable, $2.00. MASTERLOG, Box 
24413-F, Oakland, CA 94623. 
25 Wholesale - Free 
Optical Company, Box 


31, Iny Station, Brook- 


Prophet Elijah Com- 


2 BOOK. 
ing Before Christ. Megiddo Mission, 
Dept. 58, 481 Thurston Road, Roches- 


ter. NY 14419. 

SECRET Revealed! Get all 

ash You Want Without Borrow- 

ing or Risking a Dime! I'm Doing It. 
Why Not You? Free Details. CTS, 
Lox EB-4322. North Hollywood, 
#1607 

WHAT'S YOUR LQ.? Self{-Scoring 
Test Reveals 1.Q.! Send $2.00 Todav— 
Guaranteed! ASTRO-BEAM, 704 Ed- 
wards Lene, Visalia, CA 93277. 


MAGNETS 


Send 50¢ for 5 mag- 
nets and catalog or 


send $2.00 for 


$3.00 for 38 asst. 
4 or asst. 
fit WAY magnets, 


“Mr. Magnet” 
90 Harold Ln. Paradise Ca. 95969 


106 PERSONAL 


MAKE Your Own Terrariums . . . 
For Fun and Profit! Handbook $2.00. 
House of Emilie, Dept. 1 PS. 222 
So 7th, Grand Junction. CO 81501. 
CORD Telephone Conversations 
Automatically. _ Operates _ Privately. 
Unattended. $24.95. D. Stier, Box 
3153. Van Nuys. CA 91407. 

MIND - Stimulator Changes Your 
Life . Fast! Tibolt, 2816 Carmel, 
Glenside, PA_19038. i Z 
— HE-MAN Quiz - Are You Man or 
Mouse. $1.00. Eookstall, Box 28715, 
Memphi N 38128. 


33168. 


MAKE 
pert Reveals 
$1.00. Eerkshire 
Ridgewood, NJ 07 

TATTOOS REMOVED by non-sur- 
gical do-it-yourself guaranteed meth- 
od. $3.00 Complete. C. E. Howard 
4422 Elston, Chicago. IL 60630, 


HEARING AIDS 
_™ v2 PRICE CATALOG FREE! 


I super savinest Finest. 
§ All types. Buy DIRECT & save up 

to HALF! No salesmen. Sold by 
i AIR MAIL on HOME TRIAL. FREE 
I 
i 


Money Playing Poker, Ex- 
Inside Secrets, Only 
383-S Berkshire, 


Newest. 


Catalog. Write: MONEYSAVERS, 
Dept. PS-7D.. 9530 Langdon Ave., 
Sepulveda, Cal. 91343 


GROW, RICH While You Sleep, 
New Book Reveals Amazingly Logicai 
Method. $2 ppd. Pambeck Prod- 
ucts, Dept. PS-64, 300 Route 166. 
Beachwood, NJ 08722. 

RECORD Telephone Conversations 
Privately - Automatically. Leave Re- 
corder Unattended, Roberts, Box 49- 
PS6. Parkridge, IL 60068. 

NEED MORE TIME? Use the “Time 
Finder System". Kit $1.00. Dr, South- 
wick, 710W _ 400N-PS, West Bounti- 
ful, UT 84087. 

NEED Money - Debts 
Consolidate Bills. Free Emergency 
Loans. Write: Interstate, 28 E. Jack- 
son, Suite 1204-X2, Chicago 60604. 


A COMING Whirlwind to s 
Free Information! 
š, Jefferson City, MO 6: 


“NAKUPENDA". “Ah lik yu plen- 
ti”, ‘Je t'aime”. How to say “I Love 
You" in Over 366 Languages of the 
World. $1.00. Bylina, 5115 So. Camp- 
bell, Chicago, IL 60632. 


ENJOY A-1 Credit. Without In- 
vestigation! Credit Cards Galore in 30 
Daya! Javell, Box 126, Dewitt, NY 


Too Big? 


“RULE Others with Thoughts,’ i Te- 
lepathy) Write: Clarion, Box 1769- 
AG, Chicago 60690. 


HOW Inteligent Are You? Self- 
Scoring Test Reveals LQ. in 45 Min- 
utes, Send $2.00 Today — Guaran- 
teed! Bryanco, 3232 Modler, Dept. 
1A6, Columbus, OH 31904. 

107 HEARING AIDS 
HUGE SAVINGS, Eliminate dealer 


markups. Free Trial. Batteries whole- 


sale. Terms Arranged, Lloyds-PSC, 
Rockford, IL 61108 

OIN Co-op! Aids! Batteries! Re- 
pairs! Wholesale! Drawer Z-13. St. 
Petersburg, FL 33731, 

FREE Hearing Aid Catalog. Tre- 


mendous BARGAINS! Write: “MONEY - 
SAVERS". 9530PS6, Langdon, Sepul 
veda, CA 91343, 


HEARING Alds, Batteries, Discount 
Prices. Free Trial. f >: > 
Brookport, IL 62910 e" Rhodes, 


gue Geta 
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“I'M STARTING AN 
AIR CONDITIONING 
BUSINESS OF MY OWN...” 


dll ¥ 


|“IBECAMEAN ENGINEER. | “AS AN ELECTRICIAN, 
NOWFVEGOT | \YOUDON'T TAKE BALONEY 
40 MEN UNDER ME...” | FROMANYONE...” 


i -FET 
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(A TRUE STORY) 


Since he got out of the Navy, John Muir- 
head of Gales Ferry, Connecticut has 
provided well for his family. Two cars, a 
new house going up beside a wooded 
lake. But John has even bigger ambi- 
tions. He's getting started in an air- 
conditioning business of his own. 


Where did John get the training he 
needed? At home, in his spare time— 
with ICS. “My ICS training helped me get 
the first job | ever applied for,” John 
poe “| won out over two guys with 
college degrees. Pretty soon, they asked 
me to head up the air conditioning 
department. Now I've already picked up 
business of my own on the side.” 


You, too, can prepare for a successful 
air conditioning business—at home, in 
your spare time, without missing a single 
paycheck from your present job. 


More than 8,500,000 men and women 
have turned to ICS for career training. 
Government agencies, unions and some 
of America's top corporations (including 
Ford, U.S. Steel, Mobil, Alcoa, GE, | 
Motorola and RCA) use ICS courses in 
their career training programs. 


Free Demonstration Lesson 


Let ICS send you a free Air Conditioning 
Career Guide to help you decide if this 
field is for you. Plus a free demonstra- 
tion lesson to pore that getting started 
in this field—the ICS way ay be 
easier than you think. There's no obliga- 
tion. Just mail the attached card or cou- 
pon today to ICS, Scranton, Pa. 18515. 


© 1974 Ics 


IGS ar CONDITIONING SCHOOL 


International Correspondence Schools 
Scranton, Pa. 18515 


Yes, | want a free Air Conditioning 
Career Guide and free demonstration 
lesson. | understand I'm under no obli- 
gation. 


O Check here for special information, 
if 16 or under. XA798 


Name iti __ Age _ 
Address Apt. No. 


City 
State Zip 


| OS eee 
Approved for Veterans Training 


POPULAR SCIENCE 
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(A TRUE STORY) 


Bill Johnson of Rutland, Vermont started 
as a lathe operator at 75¢ an hour. 

When Bill got out of high school he 
couldn't go to college, and he was glad 
to get a job in a machine shop. Now 
things have really changed for Bill. “To- 
day l'm a development engineer,” he 
says, “and I've got 40 men under me.” 

Where did Bill get the training he 
needed? At home, in his spare time— 
with ICS. “My EIME juniped 600 per 
cent since I started my ICS course,” 
says Bill. “Do | recommend ICS to my 
men? Yes | do.” 

You, too, can become an engineer at 
home, in your spare time—with ICS. In 
about an hour a day, ICS can train you 
from scratch for one of the 45,000 well- 
paying engineering jobs opening each 
year. And you'll never miss a single 
paycheck from your present job. 

More than 8,500,000 men and women 
have turned to ICS for career training. 
Government agencies, unions, and 
some of America’s top corporations (in- 
cluding Ford, U.S. Steel, Mobil, Alcoa, 
GE, Motorola and RCA) use ICS courses 
in their career training programs. 


Free Demonstration Lesson 


Let ICS send you a free Enginest re 
Career Guide to help you decide if this 
field is for you. Plus a free demonstra- 
tion lesson to prove that becoming an 
engineer—the ICS way—may be easier 
than you think. There's no obligation. 
Just mail the attached card or coupon 
today to ICS, Scranton, Pa. 18515. 
FIGURES REPORTED BY: U.S. BUREAU of LABOR 


STATISTICS OCCUPATIONAL OUTLOOK 
HANDBOOK ‘72-'73 
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Ics SCHOOL OF ENGINEERING 


International Correspongenge Schools 
Scranton, Pa. 1851 


Yes, I want a free Enginearing Career 
Guide and free demonstration lesson. | 
understand I’m under no obligation. 


O Check here for special information, 
if 16 or under. XA704 


Name Age 
Address At. No. 
City 

State Zip 


Approved for Veterans Training 
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(A TRUE STORY) 


Bill DeMedio of Conshohocken, Pa., 

has it made. He’s only 23 but already a 
master electrician and owns his own 
business in a trade where good men are 
in demand. 


Where did Bill get the training he 
needed? At home, in his spare time— 
with ICS. “If it wasn’t for ICS,” Bill says, 
“I'd still be in some dead-end job—hating 
what | was doing, taking orders from 
everyone, and never getting any thanks 
for it. Now | make good money and don’t 
have to take baloney from anyone.” 


_ Bill DeMedio became a master elec- 
trician the ICS way. You can, too—at 
home, in your spare time, without losing 
a single paycheck from your present job. 


More than 8,500,000 men and women 
have turned to ICS for career training. 
Government agencies, unions and some 
of America's to corporations (including 
Ford, U.S. Steel, Mobil, Alcoa, GE, | 
Motorola and RCA) use ICS courses in 
their career training programs. 


Free Demonstration Lesson 


Let ICS send you a free Electrician's 
Career Guide to help you decide if this 
field is for you. Plus a free demonstra- 
tion lesson to prove that becoming an 
electrician—the ICS way—may be easier 
than you think. 


There's no obligation. Just mail the 
attached card or coupon today to ICS, 
Scranton, Pa. 18515. 


© 1974 ICS 


IGS ELECTRICIAN SCHOOL 


International Correspondence Schools 
Scranton, Pa. 18515 


Yes, | want a free Electrician's Career 
Guide and free demonstration lesson. I 
understand l'm under no obligation. 


O Check here for special information, 
if 16 or under. XA705X 


Nama aes Oe a Ae 
Address Apt. No. 
City 


State Zip 
Approved for Veterans Training 
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TROUBLE SHOOTER GIVES 


YOU THE WHOLE SHOOTIN’ 
MATCH ALL IN ONE CAN. 


© Lubricates like 3 in 1. 

© Penetrates like Liquid Wrench. 
© Starts engines like CRC. 

© Frees locks like Lock-Ease. 

© More for the money than WD-40. 


ONE SHOT DOES IT ALL! 


-- Bullseye from the makers of Turtle 
Wax! Why mess around with a dozen 
different products, for a dozen 
different jobs. Amazing new 
Trouble Shooter fixes just about 
everything—it’s like a handy man 
in a can. You can't miss with 
Trouble Shooter. 


Trouble Shooter! 
From the makers of Turtle Wax. 


